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ABSTRACT
APPLYING THE SELF-DETERMINATION THEORY TO ADOLESCENTS WITH
CONGENITAL HEART DISEASE
by
JENNA SHACKLEFORD
Problem: Congenital heart defects are structural abnormalities that exist at birth
and often require surgery and medical management from infancy through adulthood.
There has been a substantial increase in life expectancy over recent decades with
approximately 85-90% of children born with congenital heart disease (CHD) surviving
into adulthood. However, despite improvements in life expectancy, many surgeries for
moderate to complex CHD include palliative procedures, and these individuals face
lifelong cardiac monitoring, self-management of care, and adherence to treatment
regimens than may affect their health-related quality of life (HRQOL). There is
empirical support that the three innate needs of the Self-Determination Theory (SDT),
autonomy, relatedness, and competence, are related to self-management of care and
adherence to treatment for adolescents with chronic illnesses. Also, self-management of
care and adherence to treatment is necessary for a successful transition into adulthood
and improved HRQOL for adolescents with CHD because of the complexity of care.
Therefore, the purpose of this study is to examine the relationship among the three innate
needs of SDT, self-management of care and adherence to treatment, and its relationship
to HRQOL for adolescents with CHD.
Methods: A non-experimental, cross-sectional, correlational design was
conducted in a sample of 92 participants, ages 13 to 18 years. Five instruments were
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used to measure each of the following major variables: Autonomy (Autonomy subscale
of the Basic Psychological Needs Scale), Relatedness (Relatedness subscale of the Basic
Psychological Needs Scale and the Child and Adolescent Social Support Scale),
Competence (Competence subscale of the Basic Psychological Needs Scale and the
Generalized Self-Efficacy Scale), Self-Management and Treatment Adherence (UNC
TRxANSITION Scale), and HRQOL (Pediatric Quality of Life 4.0 Generic Core Scale).
For data analysis, Pearson’s correlations were used to explore associations between
variables, and the hypotheses were tested using multiple linear regression. An
exploratory analysis was conducted to test for a mediating relationship among variables
using the bootstrap method.
Results: Demographic and clinical data were collected. Participants were an
average of 15 years of age (SD=1.6), with 59% male. Participants self-reported raceethnicity as follows: White, non-Hispanic, 65.2%; Black or African-American, 15.2%;
Hispanic, 12%; multi-racial, 4.3%; Asian, 2.2%; and American Indian or Alaska Native,
1.1%. For CHD severity, 43.5% had mild CHD, 31.5% had moderate CHD, and 25%
had severe CHD. After controlling for covariates, regression analyses revealed
relatedness (β=.64) and competence (β=.79) contributed significant variance to HRQOL,
R²=.56, p<.001; however, autonomy and self-management and treatment adherence did
not contribute significant variance to HRQOL. Exploratory analyses revealed selfmanagement and treatment adherence does not mediate the relationship between the three
innate needs and HRQOL.
Conclusion: This study found that relatedness and competence were significantly
associated with HRQOL in adolescents with CHD. Autonomy and self-management of

vii

care and adherence to treatment did not significantly influence HRQOL. These findings
demonstrate the importance of further examining relatedness and competence in
adolescents with CHD.
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CHAPTER I
INTRODUCTION
Significance of the Problem
Congenital heart disease (CHD) is the most common congenital disorder with
eight of every 1,000 infants, or 40,000 infants, born each year with CHD (American
Heart Association [AHA], 2015). Congenital heart defects are structural abnormalities
that exist at birth, and often require surgery and medical management beginning in
infancy and continuing through adulthood. There has been a substantial increase in life
expectancy over recent decades with approximately 85 to 90% of children born with
CHD surviving into adulthood (Goossens et al., 2011; Yeung, Kay, Roosevelt, Brandon,
& Yetman, 2008). For example, over 1.3 million Americans alive today are managing
life with CHD (AHA, 2015). However, despite improvements in life expectancy, final or
complete repair is still not an option. Many surgeries for moderate to complex CHD
include palliative procedures (Yuan & Jing, 2009), and individuals who undergo such
procedures face lifelong cardiac monitoring, self-management of care, and adherence to
treatment regimens.
Adolescence is an important time period in a person’s growth and development
that includes rapid physical growth and pubertal development, identity development, and
movement from parental control towards self-sufficiency and adulthood (Erikson, 1963).
Living with a chronic illness may cause adolescents to struggle with gaining
independence and developing a healthy self-image (Taddeo, Egedy, & Frappier, 2008).
1
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In addition, adolescents with chronic illness may often be subject to
overprotective parents, or by necessity, have to be more dependent on parents (Kauffman,
2006). However, healthcare coordination and decision-making responsibility does begin
to shift from the parent to the adolescent during this time period (Lochridge et al., 2013).
Adolescence is a key period of development for establishing lifelong health-related
behaviors (Schulenberg, Sameroff, & Cicchetti, 2004), even more so for adolescents with
chronic illness. Adolescents with chronic illnesses face the same developmental tasks as
their healthy peers with the additional concerns of their health status and future
healthcare needs (Jalkut & Allen, 2009).
Along with the developmental changes that occur during adolescence (Lucyckx,
Missotten, Goossens, & Moons, 2012), adolescents with chronic illnesses face significant
challenges related to their health-related quality of life (HRQOL). HRQOL is defined as
the impact of an illness, medical therapy, or health service on the ability to participate
and have satisfaction in the physical, psychological, and social experiences of life
(Marino, 2012). Certainly HRQOL is an important concern for adolescents with CHD
because they are living with a chronic illness. Impaired HRQOL has been found in
adolescents with chronic conditions such as CHD, end-stage renal disease, asthma,
obesity, and diabetes (Mellion et al., 2014; Varni, Limbers, & Burwinkle, 2007).
Because these adolescents are now living longer into adulthood, there may be challenges
and unique needs that need further study to allow for a healthy and successful transition
into adulthood with improved HRQOL.
Research in the area of HRQOL that focuses on the physical, social, and
psychological domains of health and functioning for adolescents with CHD is essential
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for healthcare providers. Nurses, in particular, may provide care and support aimed at
preparing these individuals to reach a level of adherence to treatment regimens, selfmanagement knowledge and skills, behavioral changes, and necessary developmental
capabilities for a proper transition into adulthood (Betz, 2013).
Adolescence and the transition into adulthood for individuals with chronic
illnesses, such as CHD, present new challenges for adolescents, parents, and healthcare
providers. Transition of care is defined as the process where adolescents and young
adults with chronic illnesses begin taking responsibility for their health and lives as they
enter adulthood (Knauth-Meadows, Bosco, Tong, Fernandes, & Saidi, 2009). As
adolescents with CHD transition into adulthood and transfer to adult care, they face a
shift in responsibility of self-management, which includes: scheduling appointments,
communicating with providers, securing insurance coverage, and taking medications as
directed (Lawson et al., 2011). More specifically, adherence to treatment for adolescents
with CHD includes: following administration for medications such as diuretics for fluid
overload, prescriptions for hypertension such as ACE inhibitors, angiotensin receptor
blockers, or beta blockers, medications for arrhythmias, anticoagulants, supplemental
oxygen and other medications, which are specific to the individual and specific to the
defect (AHA, 2015). Those with cyanotic defects, or more complex CHD, usually need
more intense treatment with medications more often than individuals with acyanotic heart
defects (Warnes et al., 2008). Adherence is especially problematic for adolescents with
chronic illness; the estimated rate of treatment regimen nonadherence ranges between 27
and 60% in this population (Butow et al., 2010; Rapoff, 2010). Given the health
implications of non-adherence, it is important to further understand which variables are
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associated with self-management of care and adherence to treatment and its relationship
to HRQOL for adolescents with CHD as they prepare for transition into adulthood.
Although there are published guidelines which recommend regular follow-up with
specialists in adult care (Warnes et al., 2008), a substantial number of adults with CHD
are lost entirely from cardiac care once they have transitioned into adulthood (KnauthMeadows et al., 2009). After the transfer of care to adulthood occurs, more than 60% of
adults with CHD are being lost to follow-up or are not seeking specialty care in the
United States (Goossens et al., 2011; Knauth-Meadows et al., 2009; Yeung et al., 2008).
Adherence to treatment and self-management of care is important for success in medical
treatment (DiMatteo et al., 2002), especially for adolescents with chronic conditions
because low adherence increases morbidity, medical complications, and contributes to
poorer quality of life (QOL) (Lemanek, Kamps, & Chung, 2001). Therefore, because of
the complexity of care, self-management of care and adherence to treatment is necessary
for a successful transition into adulthood and improved HRQOL for adolescents with
CHD.
Purpose of the Study
The purpose of this study is to examine the relationship among the three innate
needs of the Self-Determination Theory (autonomy, relatedness, and competence), selfmanagement of care and adherence to treatment, and its relationship to HRQOL for
adolescents with CHD.
Research Question
The research question guiding the study is:
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1. Does autonomy, relatedness, competence, and self-management of care and
adherence to treatment significantly influence HRQOL?
Hypotheses
The hypotheses for this study are:
In adolescents with CHD:
1. Higher autonomy, higher relatedness, and higher competence will contribute
significant variance to better self-management and adherence to treatment,
controlling for severity of illness.
2. Higher autonomy, higher relatedness, and higher competence will contribute
significant variance to better HRQOL, controlling for severity of illness.
3. Better self-management and adherence to treatment will contribute significant
variance to better HRQOL, controlling for severity of illness.
Exploratory Aims
In addition, this study will examine the potential mediating effects of selfmanagement and adherence to treatment on the relationship between the SDT variables
(autonomy, relatedness, competence) and HRQOL. The exploratory aims for this study
are:
In adolescents with CHD:
1. Self-management and adherence to treatment will mediate the relationship
between autonomy and HRQOL.
2. Self-Management and adherence to treatment will mediate the relationship
between relatedness and HRQOL.
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3. Self-management and adherence to treatment will mediate the relationship
between competence and HRQOL.
Theoretical Framework
The theoretical framework for this study is the Self-Determination Theory (SDT).
SDT is a theory of human motivation which emphasizes the psychological aspects of
health and personality as well as social development (Ryan & Deci, 2000). The SDT
includes three innate, basic psychological needs, relatedness, competence, and autonomy,
which are essential for the facilitation of optimal functioning for growth and integration.
Autonomy is defined as being self-initiating and self-regulating of one’s own actions
(Deci et al., 1991). The development of securing and satisfying connections with others
in one’s social environment and the desire to love, be loved, and to care is described as
relatedness (Deci & Ryan, 2000; Deci et al., 1991). Competence is considered to be an
understanding of how to attain internal and external outcomes while being effective in
performing actions (Deci et al., 1991). These needs also facilitate constructive social
development and personal well-being for an individual (Ryan & Deci, 2000). Needs are
important aspects of health motivation focused on the physical, social, and psychological
health and functioning of an individual with a chronic illness such as adolescents with
CHD.
According to Ng et al. (2014), SDT is the only theory of motivation that has been
applied to domains of health, education, work, and sports that identifies autonomy as a
human need. When this need is supported, autonomous forms of behavioral regulation
occur which is especially critical for an individual learning to self-manage the care of
their chronic illness to improve their HRQOL. Autonomy of an adolescent with CHD is
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vital for transitioning towards adulthood; therefore, SDT will be used to guide research
on the physical, social, and psychological aspects of HRQOL for adolescents with CHD
transitioning towards adulthood.
SDT represents an appropriate theoretical framework for health-related outcomes
such as HRQOL and the transition of adolescents with CHD to managing their illness.
There is empirical support for the relationship of autonomy, relatedness, and competence
for individuals in healthcare settings, and maintenance of health-related behaviors and
behavioral change (Deci & Ryan, 2000; Deci, Vallerand, Pelletier & Ryan, 1991). These
specific needs and motivations are important for ongoing psychological growth, integrity,
and well-being (Deci & Ryan, 2000). As stated, there is evidence that adherence to
treatment and self-management influence QOL and health status for adolescents with
chronic illnesses (Zindani et al., 2006). Also, SDT has been used to explain treatment
adherence (Kennedy et al., 2004; Williams et al., 2009). Therefore, it is important to
explore and examine how autonomy, relatedness, and competence impacts selfmanagement and adherence to treatment for adolescents with CHD transitioning into
adulthood.
According to the SDT, autonomy is an innate need defined as being self-initiating
and self-regulating of one’s own actions (Deci et al., 1991). There is empirical support
stating that cognitive development and social maturity are significant indicators of
adolescents’ readiness to assume increased autonomous responsibility of their healthcare
needs (Fleming et al., 2002). From childhood to adolescence, independent behavior and
emotional autonomy from parents tend to increase over time (Friedman et al., 2009).
Parents, peers, and healthcare providers may foster the development of personal
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autonomy through education on self-management, treatment responsibilities, and
treatment adherence. Transition of healthcare management does not occur immediately;
rather, allocation of treatment responsibility throughout the adolescent period may be
more practical (Reed-Knight et al., 2014). Autonomy development during adolescence
impacts adaptation during transition and is considered one of the most relevant factors
related to success in emerging adulthood (Masten et al., 2004). Therefore, autonomy is
an important factor for self-management and adherence to treatment for adolescents with
CHD.
The development of securing and satisfying connections with others in one’s
social environment, and the desire to love, be loved, to care, and be cared for is known as
relatedness (Deci & Ryan, 2000; Deci et al., 1991). Attachment is a concept similar to
that of relatedness (Deci & Ryan, 200) and plays a fundamental role throughout ones
lifespan, evolving with age (Kerns, Tomich, & Kim, 2006; Zilberstein, 2014). As
children get older, they engage in less physical contact with an attachment figure and rely
on internalization of comfort and security and increasingly rely on peer relationships for
support. During adolescence, individuals may continue to seek out caregivers when they
have needs but they often cope independently or use peers as a resource (Allen & Miga,
2010; Zilberstein, 2014). Relatedness for adolescents may be impacted more by social
support from peers than from caregivers, and how this process links specifically to
adolescents with CHD and management of their illness needs to be assessed. Once
adolescents reach adulthood, their guiding force is internal (Allen & Miga, 2010);
therefore, encouraging self-management of a chronic illness from both peers and parents
is necessary for adolescents to transition effectively.
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Social support is closely connected to relatedness in SDT and an important aspect
of adjustment to living with a chronic illness (Bekesi et al., 2011; Wysocki, 2006).
Social support has been consistently linked with improved self-management among
adolescents (Bellin et al., 2007; Herrman, 2006; Mulvaney et al., 2008). Self-care during
adolescence is complex because of the parents’ role in managing their child’s chronic
illness in addition to the transfer of self-care responsibilities from the parent to the
adolescent (Kirk, 2008; Kirk et al., 2008; Williams et al., 2007). There is empirical
evidence to support how self-care responsibility rests on a combination of beliefs and
behaviors of both the adolescent and caregivers. Self-care responsibility becomes even
more complex as individuals age (Ireland, 2003) and during adolescence especially,
because of the development of autonomy, social maturity, sexuality, and personal identity
(Lowton, 2004; Williams et al., 2007). Therefore, social support from caregivers, in
encouraging an increase in independence and autonomy, is necessary for long-term selfcare as they transition towards adulthood.
Competence is an innate need of the SDT of motivation, which involves an
understanding of how to attain internal and external outcomes while being effective in
performing actions (Deci et al., 1991). When measuring competence to perform asthma
management behaviors using SDT for adolescents with poorly controlled asthma, family
interaction and family routines were associated with adherence to asthma management
(Bruzzese et al., 2014). Based on the association between competence and treatment
adherence for adolescents with chronic illness, developing a shared experience of illness
management may help adolescents develop greater competence in self-care of their
chronic illness. Research has shown that promoting independence and self-confidence
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among adolescents to manage their condition independently is critical during the
transition period, and parents and peers have the ability to provide this support (Kirk et
al., 2012). Therefore, along with autonomy and relatedness, competence is an important
factor for self-management and adherence to treatment for adolescents with CHD as they
are transitioning towards adulthood.
As SDT has yet to be applied to either pediatric cardiology or its impact on
HRQOL for adolescents with CHD, this study fills a gap in the literature through its
examination of the relationship among the three innate needs of SDT, self-management
of care and adherence to treatment, and application to HRQOL for adolescents with
CHD. The HRQOL and Transition of Adolescents with CHD to Self-Manage in
Adulthood model will be used for this study (Figure 1). It is a model derived from the
SDT model of health behavior adapted from Ryan, Patrick, Deci, and Williams (2008).
Autonomy
Relatedness
Competence

Self-management
of care
Adherence to
treatment

Health-Related
Quality of Life

Figure 1. HRQOL and Transition of Adolescents with CHD to Self-Manage in
Adulthood
Assumptions
The following are assumptions inherent in the Self-Determination Theory:
1. People are proactive rather than passive organisms who have the inclination to
shape and optimize their life conditions (Vansteenkiste & Ryan, 2013).
2. Human beings are self-organizing systems that have an inherent tendency toward
growth, organization, development, and integrated functioning (Deci &
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Vansteenkiste, 2004). People have the tendency to grow and develop toward
coherent and unified functioning at both the intrapersonal and interpersonal levels
(Vansteenkiste & Ryan, 2013).
3. A movement toward increasing intrapersonal and interpersonal integrity does not
take place automatically, rather it is inherent and requires satisfaction of the basic
psychological needs for autonomy, competence, and relatedness for psychological
thriving (Vansteenkiste & Ryan, 2013).
Summary
In summary, the purpose of this study is to examine the relationship among the
three innate needs of the SDT (autonomy, relatedness, and competence), selfmanagement of care and adherence to treatment, and its relationship to HRQOL for
adolescents with CHD. This study will be based on the SDT theoretical framework using
Ryan, Patrick, Deci, and Williams’ (2008) SDT adapted model of health behavior.

CHAPTER II
REVIEW OF THE LITERATURE
This chapter reviews the literature related to HRQOL in adolescents with CHD.
Also, the literature on factors associated with HRQOL in adolescents with chronic
illnesses including autonomy, relatedness, competence, self-management of care and
adherence to treatment will be presented. Finally, characteristics of adolescents with
CHD related to HRQOL will be discussed.
A significant number of adolescents with CHD are lost to follow-up medical care
when reaching adulthood (Goossens et al., 2011; Knauth-Meadows et al., 2009; Yeung
et al., 2008). In a study with 360 older adolescents and young adults with moderate to
complex CHD aged 16 to 20 years, preliminary evidence has shown that successful
transfer to adult care for individuals with CHD was not related to age, gender,
educational attainment, or average family income (Reid et al., 2004). However,
successful transfer was related to adolescents and young adults having more previous
pediatric surgeries. Additionally, older age at their last pediatric cardiologist visit was
related to successful transfer. Finally, documented recommendations during adolescence
for follow-up care with an adult CHD cardiologist impacted successful transfer (Reid
et al., 2004).
Health-Related Quality of Life
Various comparison groups have been used to determine differences in HRQOL
with children, adolescents, or young adults with CHD (Eagleson et al., 2013; Luyckx
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et al., 2012; Teixeira et al., 2011), children and adolescents with CHD compared with
healthy peers (Knowles, et al., 2014; Mellion et al., 2014; Spijkerboer et al., 2006), and
children and adolescents with CHD compared with other children and adolescents with
chronic illnesses (Mellion et al., 2014). Of studies examining QOL in various
comparison groups of individuals with CHD, six studies examined different domains of
HRQOL (Eagleson et al., 2013; Knowles et al., 2014; Mellion et al., 2014; Spijkerboer
et al., 2006; Teixeira et al., 2011; Uzark et al., 2008) and one study examined overall
QOL (Luyckx et al., 2012). The following is a discussion of these studies examining
HRQOL and QOL in children, adolescents, and young adults with CHD.
Eagleson et al. (2013) conducted a cross-sectional study with 60 children and
adolescents with complex and less complex CHD, aged five to 18 years, and their
parents. They compared HRQOL across disease severity categories using the self-report
Pediatric Quality of Life (PedsQL) 4.0 Generic Core Scale (Varni et al., 2003). Findings
revealed that children and adolescents with complex CHD had worse physical and
psychosocial functioning compared to less complex CHD. Parental perceptions of
HRQOL for children and adolescents with complex CHD were significantly lower
compared with less complex CHD (Eagleson et al., 2013).
Knowles et al. (2014) compared HRQOL among young adolescents with serious
CHD and their healthy peers. The sample included 477 young adolescents with serious
CHD, aged 10 to 14 years, and a comparison group of 464 healthy peers. The researchers
used the PedsQL questionnaire (Varni et al., 2003) to measure HRQOL. When compared
with healthy peers, adolescents with CHD had significantly lower HRQOL and lower
physical and psychosocial functioning (Knowles et al., 2014).
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In a cross-sectional study of 625 children with CHD, aged 8 to 12 years, and 513
adolescents with CHD, aged 13 to 18 years, from a large multicenter site, Mellion et al.
(2014) compared HRQOL with healthy peers, their parents, patients with other chronic
diseases (end-stage renal disease [ESRD], obesity, asthma, and diabetes), and among
disease severity categories. They measured HRQOL using the PedsQL questionnaire
(Varni et al., 2003). Children with CHD had worse physical, psychological, and social
functioning compared to healthy peers, while adolescents with CHD had worse physical
and social functioning. Parents perceived worse total HRQOL and worse physical,
psychosocial, emotional, social, and school functioning than children with CHD. For
adolescents with CHD, parents perceived worse total HRQOL and worse physical,
psychosocial, and social functioning. When compared to children and adolescents with
ESRD, obesity, and asthma, children and adolescents with mild CHD had significantly
better total HRQOL. However, HRQOL for children and adolescents with complex CHD
was worse than children and adolescents with diabetes but not for other chronic diseases.
For disease severity, children and adolescents with complex CHD had significantly worse
HRQOL compared with mild and moderate CHD (Mellion et al., 2014).
Spijkerboer et al. (2006) also conducted a cross-sectional study with 113 children
and adolescents with CHD, aged 8 to 15 years. They compared HRQOL with healthy
peers, parents, and across disease severity categories using the self-report TNO-AZL
Child Quality of Life Questionnaire (Vogels, et al., 2000). Children and adolescents with
CHD had significantly lower levels of HRQOL when compared with healthy peers.
When compared with children and adolescents with CHD, parental perspectives of
HRQOL were significantly poorer for the dimensions of pain and physical symptoms,
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motor functioning, autonomy, and emotional functioning. However, there were no
statistically significant differences in HRQOL across disease severity categories
(Spijkerboer et al., 2006).
In another cross-sectional study with 74 adolescents and young adults with CHD,
aged 12 to 26 years, Teixeira et al. (2011) compared HRQOL with healthy peers and
across disease severity categories using the self-report WHOQOL-BREF questionnaire
(World Health Organization Quality of Life Group, 1998). In contrast to findings from
multiple studies examining HRQOL and CHD, results indicated that adolescents and
young adults with CHD had better HRQOL than their healthy peers for social and
environmental dimensions of HRQOL. However, there were no significant differences in
general HRQOL among adolescents and young adults with and without CHD or across
disease severity categories (Teixeira et al., 2011).
Uzark et al. (2008) conducted a cross-sectional study with 140 adolescents with
CHD, aged 13 to 18 years. The researchers compared adolescent’s perceptions of
HRQOL with healthy peers. They also compared parental and adolescent perceptions of
the adolescent’s HRQOL using the PedsQL questionnaire (Varni et al., 2003). When
compared to healthy peers, adolescents with CHD had significantly worse physical,
psychosocial, social, and school functioning. Parents perceived the adolescent’s HRQOL
to be worse for psychosocial, emotional, and school functioning (Uzark et al., 2008).
In the study that concentrated solely on overall QOL, Luyckx et al. (2012)
conducted a longitudinal study with 429 adolescents with CHD aged 14 to 16 years.
They compared overall QOL across disease severity categories using a linear analog
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scale. Luyckx et al. (2012) found that adolescents with complex CHD had worse overall
QOL compared to adolescents with simple or moderate CHD (Luyckx et al., 2012).
In summary, these studies examined HRQOL and QOL in children, adolescents,
and young adults with CHD. The well-established, valid, and reliable PedsQL
questionnaire was used in numerous studies when examining HRQOL (Eagleson et al.,
2013; Knowles et al., 2014; Mellion et al., 2014; Uzark et al., 2008). These studies
included a wide age range, ages five to 26 years old, making it difficult to draw
conclusions about HRQOL in adolescence. Therefore, this field of research needs future
studies focusing on a more narrow age range and examining any differences by age.
Multiple studies examined relationships between adolescents’ HRQOL and their
parent’s perceptions of their HRQOL (Eagleson et al., 2013; Mellion et al., 2014;
Spijkerboer et al., 2006; Uzark et al., 2008). These strategies may provide a strong
approach when examining HRQOL because parents’ perceptions of HRQOL can drive
health-seeking behaviors for adolescents with CHD (Mussatto, 2006). Although parental
perspectives may be useful, HRQOL is subjective. Adolescents’ views of HRQOL vary
greatly from parental perceptions. Evidence suggests that parents have reported worse
HRQOL than adolescents with CHD in multiple studies (Eagleson et al., 2013; Mellion
et al., 2014; Spijkerboer et al., 2006; Uzark et al., 2008). Therefore, the adolescents’
perspective of HRQOL should be further assessed.
When comparing severity of CHD and HRQOL, several studies found worse
HRQOL for adolescents with complex CHD compared with adolescents with mild to
moderate CHD (Eagleson et al., 2013; Knowles et al., 2014; Luyckx et al., 2012; Mellion
et al., 2014). However, two studies showed no differences among CHD severity and
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HRQOL (Spijkerboer et al., 2006; Teixeria et al., 2011). It is important to better
understand the relationship between CHD severity and HRQOL because of the variations
in findings across studies. Therefore, further research focused on the relationship
between CHD severity and HRQOL is needed.
In a review examining HRQOL in adolescents with CHD, the majority of studies
have been conducted in countries outside of the United States (Eagleson, Justo, Ware,
Johnson, & Boyle, 2013; Knowles et al., 2013; Luyckx, Missotten, Goossens, & Moons,
2012; Spijkerboer et al., 2006; Teixeira et al., 2011). These studies may vary in
healthcare systems and culture from adolescents with CHD in the United States;
however, important information can be gathered from these studies.
Factors Associated with HRQOL in Adolescents with Chronic Illness
Many studies have examined factors that influence HRQOL in adolescents with
chronic illnesses. Those factors are autonomy, relatedness, competence, and selfmanagement and adherence to treatment. The following is a discussion of factors
associated with HRQOL that will be examined in this study.
Autonomy. Autonomy is considered an essential factor in the development of
independent illness-related self-care behaviors in children and adolescents with chronic
illness (Hanna, DiMeglio, & Fortenberry, 2005; Palmer et al., 2004). In one study, the
development of autonomy has been found to be the most important factor related to
success in emerging adulthood, as well as a protective factor, predicting resilience during
the transition for adolescents with chronic adversity (Masten et al., 2004). For autonomy
to develop, the adolescent must be ready to assume more responsibility for health related
behaviors, and the parent must be able to relinquish management responsibility when
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they believe their child is ready to do so (Beacham & Deatrick, 2013). Friedman et al.
(2009) conducted a longitudinal study with 68 children and adolescents with and without
spina bifida, aged nine to 15 years, to investigate individual trajectories of autonomy
development across the adolescent transition. Illness status (group with spina bifida vs.
comparison group) significantly impacted trajectories of dependent behavior and
autonomy development from childhood to adolescence. When compared with healthy
peers, youth with spina bifida had significantly higher levels of dependent behavior and
significantly lower levels of autonomy across time (Friedman et al., 2009).
Autonomous motivation, or intrinsic motivation, is defined as an individual’s
perception of the importance of implementing behaviors, versus the perceptions of others
(Bruzzese et al., 2014), and the performance of an activity for its inherent satisfaction
(Ryan and Deci, 2000). Two studies examined autonomous motivation using the SDT in
adolescents with chronic illnesses (Austin et al., 2011; Bruzzese et al., 2014).
In a study of 289 adolescents with Type 1 diabetes, the SDT was tested to
determine if non-modifiable characteristics such as age, gender, diabetes duration, and
HbA1c levels influence perceptions of autonomy support from parents and practitioners
(Austin et al., 2011). Researchers examined SDT to determine if greater autonomy
support predicted more optimal motivational factors toward dietary self-care, and if
optimal motivational factors predicted better dietary self-care. They made comparisons
between 133 girls and 156 boys, aged 12 to 15 years. Results indicated that girls with
longer diabetes duration perceived significantly less autonomy support from practitioners
toward dietary self-care. No significant relationship was found between longer diabetes
duration and perceived autonomy support from parents toward dietary self-care. Higher
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parental autonomy support was associated with higher autonomous motivation, and
higher autonomy support from practitioners was associated with higher autonomous
motivation and perceived self-efficacy. Also, higher dietary self-care was related to
higher autonomous motivation, self-efficacy, and parental autonomy support (Austin
et al., 2011). These findings indicated that adolescents with Type 1 diabetes who have
better autonomous motivation for dietary self-care will have better outcomes with dietary
self-care.
The SDT was also tested to explain adherence to asthma medication regimens in a
study of 168 urban African American adolescents with poorly controlled asthma
(Bruzzese et al., 2014). Autonomous motivation was measured by assessing the
perceived importance for engaging in asthma management behaviors. Higher
autonomous motivation has been positively associated with higher perceived confidence,
parental support, and asthma adherence. However, autonomous motivation did not
uniquely predict adherence above and beyond other SDT variables such as perceived
confidence and parental support (Bruzzese et al., 2014).
In summary, there is a need to clarify the role of autonomous motivation and
autonomy support on self-management of care and adherence to treatment among
adolescents with chronic illnesses. The studies by Austin et al. (2011) and Bruzzese et al.
(2014) conducted with adolescents with chronic illnesses show relationships between
autonomy and self-management and adherence to treatment. Studies on adolescents with
chronic illnesses provide insight about these relationships. However, understanding these
relationships for adolescents with CHD is important because of differences in the
complexity of care.
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Relatedness. According to SDT, social support is closely connected to
relatedness (Bekesi et al., 2011; Wysocki, 2006). Social support is an important aspect of
adjustment to living with a chronic illness (Bekesi et al., 2011; Wysocki, 2006). For
adolescents with chronic illnesses, social support has been related to adherence to
medical regimens (Helgeson, Reynolds, Escobar, Siminerio, & Becker, 2007; Kahana,
Frazier, & Drotar, 2008; Kyngas, 2004; La Greca, Bearman, & Moore, 2002). The
literature on the relationship between social support and self-management and adherence
to treatment for adolescents with chronic illnesses will be discussed.
Familial social support has been associated with treatment adherence in
adolescents with chronic illnesses. Kahana et al. (2008) conducted a meta-analysis of 17
studies examining correlates of treatment nonadherence in adolescent transplant
recipients, aged 11 to 16 years. They found that absence of familial cohesion and
adaptability was significantly associated with nonadherence to treatment regimens for
adolescents with renal, liver, heart, and lung transplants. These findings indicated that
family factors play a significant role in healthcare transition for adolescents with chronic
illnesses in the allocation of treatment responsibility (Kahana, Frazier, & Drotar, 2008).
Better quality of peer support has also been associated with improved adherence
to treatment (Helgeson et al., 2007). In a study of 132 adolescents with diabetes, aged 10
to 14 years, negative relations with friends were associated with worse psychological
health, predicted a decline in psychological health over time, and predicted poor
metabolic control (Helgeson et al., 2007). Therefore, social support from peers has been
linked to improved self-management and adherence to treatment, as well as better
outcomes for adolescents with chronic illnesses.
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Several qualitative studies linking social support and adherence to treatment or
self-management have been conducted with adolescents with chronic illnesses (Kyngas,
2004; La Greca et al., 2002). Findings from these qualitative studies indicated that
support from parents is oriented to aspects of everyday life, support from peers includes
sharing experiences of growing up, and support from healthcare providers includes
assisting them in understanding their disease process and management for adolescents
with asthma, epilepsy, juvenile rheumatoid arthritis, and Type 1 diabetes (Kyngas, 2004).
LaGreca et al. (2002) also found that social support from friends facilitates adolescents’
disease adaptation and helps with treatment regimens. Social support has also been
linked to adherence to treatment or self-management in studies of adolescents with
diabetes (Helgeson et al., 2007; Wysocki & Gavin, 2006) and asthma (Terpstra et al.,
2012).
Multiple quantitative and qualitative studies have examined the relationship
between social support and self-management and adherence to treatment in adolescents
with chronic illnesses. Generally, social support has been found to have a positive
influence on adolescents with chronic illness. It is likely that social support plays the
same role in adolescents receiving complex care, such as those with CHD. However,
further research examining the role of social support in self-management of care and
adherence to treatment for adolescents with CHD is needed.
Social support has been found to have an impact on the QOL for adolescents with
CHD. In a study of 74 adolescents and young adults with CHD, aged 12 to 26 years,
those with better social support had better HRQOL (Teixeira et al., 2011). In a study of
114 adolescents and young adults with CHD, aged 12 to 20 years, social support from the
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family was found to be associated with better HRQOL (Wang, Hay, Clarke, & Menahem,
2014). Also, social functioning is poorer in adolescents with CHD, and social support
has been associated with better HRQOL for adolescents with CHD (Teixeira et al., 2011;
Wang et al., 2014).
In summary, there have been studies examining the relationship between
relatedness and HRQOL in adolescents with CHD. However, studies examining the
relationship between relatedness and self-management and adherence to treatment for
adolescents with CHD are missing. It is necessary to understand the relationship between
the concept of relatedness, that is, those relationships with parents, peers, and providers,
and self-management and adherence to treatment. Also, it is important to understand the
association between relatedness and its influence on a successful transition into adulthood
for adolescents with CHD.
Competence. SDT defines competence as an understanding of how to attain
internal and external outcomes while being effective in performing actions (Deci et al.,
1991). The definition of competence is similar to Bandura’s (1997) main construct of
self-efficacy, and there is evidence that these concepts are similar. Hughes, Galbraith,
and White (2011) examined the relationship between the concepts of self-efficacy and
competence in a sample of 778 healthy high school students, aged 14 to 15 years. They
found that there is considerable conceptual overlap between the concepts of self-efficacy
and competence (Hughes, Galbraith, & White, 2011). Therefore, self-efficacy is a
concept that is analogous to competence as a psychological need variable for SDT.
The relationship between self-efficacy and self-management of care and
adherence to treatment has been studied in adolescents with chronic illnesses. Iannotti
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et al. (2006) conducted a study with 168 adolescents with Type 1 diabetes, aged 10 to 16
years. The researchers examined the relationship between self-efficacy for diabetes selfmanagement and outcome expectations of diabetes self-management. They found that
higher self-efficacy for dietary care had a positive association with better diabetes selfmanagement adherence and glycemic control (Iannotti et al., 2006).
In another study, Nouwen et al. (2009) examined the effects of self-efficacy and
illness representations on dietary self-care and diabetes distress in a sample of 151
adolescents with Type 1 diabetes, aged 12 to 16 years. They found higher dietary selfefficacy has been associated with better dietary self-care and less distress in adjustment to
living with diabetes (Nouwen et al., 2009).
In a longitudinal study, King et al. (2014) examined parental involvement and
adolescent adherence to a diabetes regimen and whether adolescent self-efficacy
mediated the effect of parental involvement on adherence. The sample included 251
adolescents with Type I diabetes, aged 10 to 14 years. They found more parental
involvement has been associated with better adherence to diabetes management because
it contributes to higher self-efficacy for self-management of diabetes care. Also,
adolescents’ self-efficacy mediated maternal acceptance, diabetes monitoring, and
adolescent adherence (King et al., 2014).
The studies by Iannotti et al. (2006), King et al. (2014), and Nouwen et al. (2009)
incorporated both cross-sectional and longitudinal study designs to examine the
relationship between self-efficacy and self-management of care and adherence to
treatment for adolescents with Type 1 diabetes. These studies indicated that higher selfefficacy is associated with better self-management of diabetes care and better treatment
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adherence. Although these studies provide insight about the relationship between selfefficacy and self-management and treatment adherence for adolescents with chronic
illnesses, studies examining this relationship for those with CHD are missing. Therefore,
understanding the relationship between self-efficacy and self-management of care and
adherence to treatment for adolescents with CHD is important for the proposed research.
The relationship between self-efficacy and QOL has also been studied in healthy
adolescents and those with chronic illnesses. In a study examining sleep-related
problems and HRQOL among 280 healthy adolescents, aged 14 to 16 years, Roeser et al.
(2012) examined the relationship between general self-efficacy and HRQOL. They
found self-efficacy to cope with sleep problems was a strong predictor of HRQOL
(Roeser et al., 2012).
Cramm et al. (2013) also examined the influence of general self-efficacy on QOL
in a large sample of adolescents with chronic conditions, aged 14 to 19 years. The
sample included 229 adolescents with Type 1 diabetes, 132 adolescents with juvenile
rheumatoid arthritis, 38 adolescents with neuromuscular disorders, 24 adolescents with
cystic fibrosis, 22 adolescents with urological conditions, and 15 adolescents with kidney
conditions. They also found general self-efficacy to be a strong predictor of an
adolescent’s emotional and physical QOL (Cramm et al., 2013).
In summary, these studies examining self-efficacy, self-management of care and
adherence to treatment, and HRQOL have included healthy adolescents, as well as
adolescents with chronic illnesses. The study findings indicated that self-efficacy is a
strong predictor of HRQOL in both healthy adolescents and adolescents with chronic
illnesses (Cramm et al., 2013; Roeser et al., 2012). However, studies examining the
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relationship between self-efficacy and HRQOL in adolescents with CHD are missing.
Therefore, understanding the relationship between competence and HRQOL for
adolescents with CHD would also be an important addition to such research.
Self-management and adherence to treatment. There are similarities between
CHD and other chronic illnesses in relation to self-management and adherence to
treatment. For example, adolescents with Type 1 diabetes require complex selfmanagement of care, such as diet, exercise, blood glucose monitoring, identifying
adverse symptoms, and strict adherence to medications, such as insulin, to maintain
control over diabetes (Broadbent, Donkin, & Stroh, 2011). Asthma treatment adherence
requires taking medications such as corticosteroids and inhaled short-acting beta2
agonists; self-management includes following written asthma action plans, allergen
avoidance, and recognition of adverse symptoms to manage exacerbations (Pollart,
Compton, & Elward, 2011). Juvenile arthritis self-management and adherence to
treatment includes physical therapy or medication administration for medications such as
nonsteroidal anti-inflammatory drugs and corticosteroids to manage episodes of active
inflammation (National Institute of Arthritis and Musculoskeletal and Skin Diseases
[NIAMS], 2013).
There are also differences in care for adolescents with CHD and other chronic
illnesses because of their different levels of complexity. For example, exacerbations due
to juvenile arthritis are episodic and are often not life threatening (NIAMS, 2013).
Asthma exacerbations may be managed at home if recognized early and are typically
episodic (Pollart, Compton, & Elward, 2011). In contrast, complications of moderate and
complex CHD may be more acute and life threatening. Although there may be some
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differences in self-management and treatment adherence for other chronic illnesses
compared with management of moderate to complex CHD, understanding what is known
about self-management and treatment adherence for adolescents with chronic illnesses
may be helpful in guiding future research.
Multiple studies have addressed self-management and adherence to treatment in
adolescents with chronic illnesses (Annunziato et al., 2007; Dobbels, Decorte, Roskams,
& Van Damme-Lombaerts, 2010; Fredericks et al., 2008; Lawson et al., 2011; Ringewald
et al., 2001; Zindani, Streetman, Streetman, & Nasr, 2006). Evidence suggests that
treatment adherence declines during adolescence for those with chronic illnesses such as
cystic fibrosis (Zindani et al., 2006) and solid organ transplants (Annuziato et al., 2007;
Fredericks et al., 2008; Ringewald et al., 2001).
In a retrospective study examining adherence before and after the transition to
adult care, Annuziato et al. (2007) found that adolescents with liver transplants have been
found to have significantly poorer medication adherence when compared to pediatric and
adult liver transplant recipients (Annunziato et al., 2007). In another retrospective cohort
study, Ringewald et al. (2001) examined nonadherence following heart transplantation
during adolescence. Findings suggested that older adolescents showed lower rates of
adherence to treatment than younger children (Ringewald et al., 2001), which is a
significant problem during adolescence. Although adolescents may have more
knowledge about or experience with caring for their chronic illness, findings indicate that
adolescents are less adherent than younger children with chronic illnesses such as organ
transplants.
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A study by Lawson et al. (2011) examined self-reported medication adherence
and self-care skills among 52 adolescents with chronic rheumatic disease. They made
comparisons between younger adolescents, aged 13 to 16 years, and older adolescents,
aged 17 to 20 years. There were significant differences between adolescent groups when
completing independent healthcare management tasks (e.g., filling prescriptions,
scheduling appointments, arranging transportation, managing insurance, and recognizing
adverse symptoms). However, there were no statistically significant differences between
groups for medication management (e.g., when to take medications as directed and
knowledge about medication names, purposes, and side effects) and other health care
skills (e.g., keeping a calendar of appointments and maintaining a personal medical file)
(Lawson et al., 2011).
In summary, these studies examined self-management and/or adherence to
treatment for adolescents with chronic illnesses and solid organ transplant recipients.
This may be similar for adolescents with CHD because of the life-threatening nature of
disease, as well as complex medication and self-care regimens to manage these chronic
illnesses. However, it is important to examine any similarities or differences to be
effective in improving the HRQOL for adolescents with CHD and their transition into
adulthood.
The relationship between self-management or adherence to treatment with
HRQOL in adolescents with chronic illnesses has been examined (Dobbels et al., 2010;
Fredericks et al., 2008). Fredericks et al. (2008) conducted a cross-sectional study
examining the relationship between adherence and HRQOL. They studied 25 adolescents
with liver transplants, aged 12 to 17 years. Findings indicated poor adherence behavior
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was significantly related to numerous domains of HRQOL, including worse physical,
social, and school functioning, as well as worse total HRQOL (Fredericks et al., 2008).
Dobbels et al. (2013) also examined the relationship among the variables of
depression, QOL, treatment adherence, and presence of side effects to
immunosuppressive regimens. The participants were 22 adolescent liver recipients, aged
11 to 18 years, their parents, and healthy controls. They compared adolescent and parent
report of QOL and treatment adherence. Also, they compared adolescent QOL to age and
gender-matched healthy controls. Findings indicated no statistically significant
differences in comparisons of QOL and depression among patients, parents, and healthy
controls, or differences in treatment adherence between patients and parents (Dobbels et
al., 2013). It is difficult to make conclusions based on the statistical and clinical findings
from this study because the sample size was small, which may not have been adequately
powered to detect significant relationships between treatment adherence and selfmanagement and HRQOL. Further studies to determine statistical significance among
these variables may be needed.
Although studies with adolescents with chronic illnesses help inform us, CHD
may be different because it often requires more complex care. Complications of
moderate and complex CHD may be more acute and life threatening and may worsen
over time. Adolescents with CHD preparing for the transition into adulthood have many
medical treatment requirements, including preventative care (i.e., dental preventative
care, endocarditis prophylaxis, and health maintenance screening and monitoring). Other
requirements include medication adherence and maintenance of fluid balance to prevent
further complications. Adolescents with cyanotic defects and complex CHD must also
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have expectations for further cardiac surgeries or interventions as they transition to
adulthood (Warnes et al., 2008). Also, women with complex CHD may face high risk
pregnancies. Oral contraceptives are avoided in individuals with high thrombotic risks,
as those with multiple types of CHD have higher maternal mortality rates (Singh &
Kansara, 2013); this presents new challenges for women with complex CHD and
healthcare providers in adult care.
Therefore, the complexity of self-management and treatment adherence is
apparent in adolescents with CHD, and self-management of care for transitioning into
adulthood may require further palliative surgeries, re-operative procedures, corrective
surgeries, repairs of residual lesions, thoracic organ transplantation, or treatment of
acquired heart disease (Singh & Kansara, 2013). It is then critical that adolescents with
CHD take responsibility for their care, recognize adverse symptoms, adhere to treatment
and medication regimens, and attend follow-up appointments to make a successful
transition into adulthood.
Characteristics of Adolescents with CHD Related to HRQOL
Level of severity. CHD ranges from mild to severe, and an adolescent’s CHD
severity may or may not impact their HRQOL. Zhao, Ma, Jia, and Huang (2012)
characterized CHD level of severity as: 1) mild CHD—patients who are asymptomatic
and often undergo early spontaneous resolution, 2) moderate CHD—patients who require
expert care, but less intensive than severe CHD, and 3) complex CHD—patients who
present as severely ill in the newborn or early infancy period (Zhao et al., 2012). Most
studies categorized CHD into multiple categories to compare HRQOL and other variables
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across CHD severity similar to the CHD severity classification system used by Zhao et al.
(2012).
As stated previously when examining severity of CHD, those with more moderate
to severe CHD had worse overall HRQOL when compared with healthy peers (Mellion et
al., 2014; Uzark et al., 2008), and those with mild CHD had worse HRQOL, with the
exception of emotional functioning, when compared with healthy peers (Mellion et al.,
2014). Adolescents with complex CHD had worse QOL than adolescents with mild to
moderate CHD (Eagleson et al., 2013; Knowles et al., 2014; Luyckx et al., 2012).
However, two studies showed no differences between CHD level of severity and HRQOL
(Spijkerboer et al., 2006; Teixeria et al., 2011). It is important to better understand the
difference between moderate and severe CHD based on differences in findings across
studies. Five out of seven studies examined the relationship between disease severity and
HRQOL in adolescents with CHD. The findings suggest that an emphasis on selfmanagement of care and adherence to treatment for adolescents with moderate and severe
CHD may be necessary for a successful transition into adulthood and better HRQOL.
There have been inconsistencies in HRQOL studies that examined different age
groups, such as those that compared young children and adolescents (Eagleson et al.,
2013; Uzark et al., 2008), older children and adolescents (Mellion et al., 2014;
Spijkerboer et al., 2006), and adolescents and young adults (Teixeira et al., 2011). Other
inconsistencies among age groups included studies assessing young adolescents
(Knowles et al., 2014) and older adolescents (Luyckx et al., 2012). Studies have included
a wide age range of participants and has been defined as ranging anywhere from five to
26 years. The age range of participants has been different across studies, making it
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difficult to make conclusions about HRQOL for adolescents with CHD. In addition, the
age range has been divided into younger and older adolescence, and has compared
adolescents with children and young adults. Therefore, research is needed in order to
focus on a more narrow age range and examine differences by age.
Demographic variables. Other demographic variables either have not been
studied or have not been found to have a significant effect on HRQOL for adolescents
with CHD. A United States population-based study of 33,848 children less than 18 years
old in 38 states examined gender differences in CHD and hospitalization cases for CHD
surgeries (Marelli, Gauvreau, Landzberg, & Jenkins, 2010). Gender has not been shown
to have a significant impact on HRQOL (Eagleson et al., 2013; Luyckx et al., 2012;
Mellion et al., 2014; Spijkerboer et al., 2006; Uzark et al., 2008).
Two independent studies examined ethnic differences for CHD. Nembhard,
Wang, Loscalzo, and Salemi (2010) conducted a retrospective cohort study examining
prevalence of major CHD by ethnicity. The sample included 8,029 infants with CHD in
the United States from 1998 to 2003. Participants were 54.1% Caucasian, 22.2% nonHispanic Black, and 23.7% Hispanic infants with CHD. In another study conducted in
the United States, Meyer and Kemper (2012) examined the prevalence and characteristics
of infants born with CHD. The sample in this study included 828 infants born with CHD
from 2005 to 2009. Participants were 55.1% Caucasian, 24.2% non-Hispanic Black, and
15.3% Hispanic infants with CHD (Meyer & Kemper, 2012). Minorities were
disproportionately represented in both of these studies. According to the United States
Census Bureau’s 2014 National Projections (2015), the ethnic makeup for the general
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population of the United States includes 62.1% Caucasian, 13.2% non-Hispanic Black,
17.4% Hispanic or Latino, and 7.3% other.
Although a few studies have examined ethnic differences in infants with CHD,
ethnic differences among adolescents with CHD have not been studied in relation to
HRQOL. Of the two studies focused on HRQOL for adolescents with CHD in the United
States, the participants were 84% Caucasian (Mellion et al., 2014) and 88% Caucasian
(Uzark et al., 2008), which is not fully representative of the United States population
living with CHD.
Summary
Overall, HRQOL is an important concern for adolescents with CHD, especially
those with moderate to complex CHD. Research has shown that adolescents with CHD
experience poorer HRQOL compared to healthy peers (Knowles et al., 2014; Mellion et
al., 2014; Spijkerboer et al., 2006; Uzark et al., 2008). HRQOL is important for the
transition into adulthood for adolescents with CHD. Adequate preparation, such as
improved responsibility for self-management of care and adherence to treatment may be
necessary for a successful transition to adult care.
Multiple studies have examined relationships among the variables of autonomy,
relatedness or competence, self-management of care and adherence to treatment, and
HRQOL among adolescents with chronic illnesses (Austin et al., 2011; Bruzzese et al.,
2014; Cramm et al., 2013; Dobbels et al., 2013; Fredericks et al., 2008; Ianotti et al.,
2006; Kahana et al., 2008; Wang et al., 2014). Although there has been extensive
research on adolescents with Type 1 diabetes, asthma, end-stage renal disease, or organ
transplantation, there is limited research on adolescents with CHD. There is also a lack
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of a comprehensive study examining autonomy, relatedness, competence, selfmanagement of care and adherence to treatment, and HRQOL.
Therefore, it is important to understand the relationship among autonomy,
relatedness, and competence, self-management and adherence to treatment, and HRQOL
during adolescence to improve the successful transition into adulthood. Examining how
these concepts are related to HRQOL in adolescents with CHD will give direction for
future interventions.

CHAPTER III
METHODOLOGY
This chapter describes the methodology that was used to conduct this study. The
following sections are included: study design, sample, setting, data collection procedures,
protection of human subjects, instruments that were used to measure study variables, and
statistical techniques that were used to analyze the data.
Study Design
This study used a non-experimental, cross-sectional, correlational design to
examine the relationship among the three innate needs of SDT, self-management of care
and adherence to treatment, and its relationship to HRQOL for adolescents with CHD,
while controlling for disease severity. A non-random sample of ninety-two adolescents
with CHD were recruited. Data collection was obtained from participants through
administration of self-report questionnaires to determine the relationships between
variables. The independent variables were autonomy, relatedness, competence, selfmanagement and adherence to treatment; the dependent variable was HRQOL, and the a
priori covariate was disease severity.
Sample
A convenience sample of ninety-two adolescents with CHD were recruited
based on a minimum significance value set at an alpha of 0.05, anticipated effect size set
at 0.15, and desired statistical power level of 0.80 for five predictor variables and one
covariate (Soper, 2015). Because this was a preliminary study examining the variables of
34
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autonomy, relatedness, competence, self-management and adherence to treatment, and
HRQOL in adolescents with CHD, a small effect size was chosen to determine sample
size. Participants were 13 to 18 years of age, fluent in English, diagnosed with CHD,
attended outpatient cardiology appointments, and had consistent school attendance over
the past two months. Adolescents who had not been attending school regularly over the
past two months were excluded as inconsistent school attendance could have an effect on
study variables, as well as indicate a recent illness. Also, adolescents with significant
chromosomal abnormalities and/or major developmental delays that would prevent them
from being able to read and respond to standardized questionnaires from the perspective
of a normally developing adolescent were excluded from this study.
Setting
The setting included five outpatient cardiology clinics associated with a large
urban children’s medical center which is the regional referral center for adolescents with
CHD. The large urban children’s medical center performs over 1000 heart surgeries per
year and more than 35,000 children are cared for in inpatient and outpatient settings each
year across the state.
Data Collection Procedures
Institutional Review Board (IRB) approval for this study was obtained from a
large urban children’s medical center in the Southeastern United States and an IRB
Authorization Agreement was secured from Georgia State University. Recruitment of
participants began once IRB approval was obtained from both institutions.
The study participants were recruited using multiple recruitment strategies.
Flyers were posted and distributed by clinic staff to potential participants receiving care

36
at various pediatric cardiology clinics within the metropolitan area of a large city in the
Southeastern United States.
During clinic visits, potential participants were asked by clinic staff about their
interest in the study. If the potential participants were interested in learning more, they
were directed to make contact with the student PI in-person or by telephone or e-mail.
The student PI made herself available in-person for potential participants during clinic
visits. When potential participants made initial contact with the student PI, the
participant was screened for eligibility. A face-to-face meeting was scheduled to explain
the study and obtain verbal informed consent from parents or guardians and verbal
informed assent for participants 17 years or younger. Verbal informed consent was
obtained from parents or guardians and verbal informed assent was obtained for
participants 17 years of younger, and a copy was provided to each participant and their
parent or guardian. Data collection was then conducted by the student PI. If potential
participants were unable to meet face-to-face, they were given the option to complete and
return a mailed survey packet with a self-addressed, stamped return envelope to the
student PI.
Data collection included obtaining demographic information and administration
of self-report questionnaires. Each participant was either mailed a survey packet with a
self-addressed, stamped return envelope or handed a survey packet during their clinic
visit. The survey packet included a demographic form and five self-report
questionnaires. The student PI collected the survey packet immediately after completion
or the participant mailed the completed survey directly to the student PI in a self-
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addressed, stamped return envelope. Each participant received or was mailed a ten dollar
gift card incentive for participating in the study.
Protection of Human Subjects
Protection of human subjects was assured by obtaining an appropriate approval
from a large urban children’s medical center in the Southeastern United States and an
IRB Authorization Agreement from Georgia State University prior to the recruitment of
study participants. The student PI thoroughly explained to parents and study participants
the purpose and overall procedure of the study, as well as the potential risks and benefits
of participating in the study. Any questions the potential study participant or parent had
were answered prior to obtaining verbal informed consent from the parent and verbal
informed assent from the participant. Documentation of oral consent was obtained from
each parent and documentation of oral assent from each adolescent prior to the collection
of any data. All participants and their parent received a copy of the documentation of
oral informed consent and assent. The demographic form and questionnaires were
completed in a private, quiet and comfortable setting.
All participants were informed that the study was voluntary, and that participants
could withdraw from the study at any time without penalty. Confidentiality was
maintained and conveyed throughout the research process. Participant information was
kept private to the extent allowed by law. A study number was assigned to participant
records rather than using personal identification in order to maintain confidentiality. All
demographic information provided was stored in a locked cabinet and entered in a
password- and firewall-protected computer. Names or any identifying information were
not used on the questionnaires. Self-report questionnaires included a study number and
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were stored separately from identifying contact information. Scores from the
questionnaires and demographic information were entered into Statistical Package for
Social Science (SPSS), Version 24.0 statistical software on the computer (IBM
Corporation, 2016). No identifying information will appear when the results of this study
are published or presented.
Participants received a ten dollar gift card incentive for their participation in this
study as a token of appreciation for their time after study participants completed all
questionnaires. Participants did not incur any costs for their participation except time to
participate. Data collection took approximately 20 to 30 minutes to complete
questionnaires.
Instruments
Several instruments were used to collect data related to participant characteristics,
the independent variables, dependent variable, covariate, and participant characteristics.
Data from self-report questionnaires were collected by the student PI at one time point.
Table 1 includes an overview of the study instruments.
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Table 1
Overview of Study Instruments

Variable

Instrument

# Items/Scoring

Interpretation

Outcome Measures:
HRQOL

PedsQL 4.0
Generic Core
Scale

23 items. Four
dimensions:
Physical
functioning (8
items, Emotional
functioning (5
items), Social
functioning (5
items, and School
functioning (5
items). 5-point
Likert rating scale
from 0 (never) to 4
(almost always).
Score Range: 0100 reverse
scored).

Higher scores
indicate better
HRQOL.

Basic
Psychological
Needs Scale
(Autonomy
subscale)

7 items. 7-point
Likert rating scale
ranging from 1
(not true at all) to 7
(definitely true).
Score Range: 7-49
(3 items reverse
scored).

Higher score
indicates better
autonomy.

Predictor Variables:
Autonomy

(Table 1 Continues)
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(Table 1 Continued)

Variable
Relatedness

Instrument

# Items/Scoring

Interpretation

Basic
Psychological
Needs

8 items. 7-point
Likert rating scale
ranging from 1
(not true at all) to 7
(definitely true).
Score Range: 8-56
(3 items reverse
scored).

Higher score
indicates better
relatedness.

Child and
Adolescent
Social Support
Scale

60 items. Five
subscales: Parent
(12 items), Teacher
(12 items),
Classmate (12
items), Close
Friend (12 items),
and People in my
school (12 items).
Four types of
social support
(Emotional,
Informational,
Appraisal, and
Instrumental)
correspond to the
five subscales. 6point Likert rating
scale ranging from
1 (never) to six
(always) for
Frequency. 3-point
Likert rating scale
ranging from 1
(not important) to
3 (very important)
for Importance.
Score Range: 1272.

Higher score
indicates better
social support.

(Table 1 Continues)
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Variable
Competence

Self-Management and
Adherence to Treatment

Instrument

# Items/Scoring

Interpretation

Basic
Psychological
Needs Scale
(Competence
subscale)

6 items. 7-point
Likert Rating scale
ranging from 1
(not true at all) to 7
(definitely true).
Score range: 6-42
(3 items reverse
scored).

Higher score
indicates higher
competence.

Generalized
Self-Efficacy
Scale

10 items. 4-point
Likert rating scale
ranging from 1
(not at all true) to 4
(exactly true).
Score Range: 1040 or Mean Score:
1-4.

Higher score
indicates higher
competence.

UNC
TRxANSITION
Scale

32 items. 10
domains: Type of
chronic health
condition (3 items),
Rx=Medications (4
items), Adherence (3
items), Nutrition (3
items), Selfmanagement skills (7
items), Issues of
reproduction (4
items), Trade/school
(1 item), Insurance
(4 items), Ongoing
support (1 item), and
New health care
providers (2 items).
3-point Likert rating
scale ranging from 0
(no knowledge/selfmanagement) to 1
(complete
knowledge/selfmanagement). Score
Range: 0-10.

Higher score
indicates better
disease and
treatment
knowledge,
treatment adherence,
and health selfmanagement.
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Autonomy
Autonomy is defined as being self-initiating and self-regulating of one’s own
actions (Deci et al., 1991) and was measured by the Autonomy subscale of the Basic
Psychological Needs Scale (Deci & Ryan, 2001) (see Appendix C). This self-report,
seven-item, Likert subscale assesses the extent to which the psychological needs of
autonomy are generally satisfied in an adolescents’ life based on a seven-point response
scale ranging from one (not true at all) to seven (definitely true). Three items are reverse
coded. Total scores were obtained by summing the responses with a potential total score
of seven to 49, with higher scores representing more autonomy. Internal consistency
reliability for the Autonomy subscale has ranged from 0.82 to 0.83 (Kuzucu & Simsek,
2013) in adolescents. Construct validity has been established by confirmatory factor
analysis for the whole Basic Psychological Needs Scale, including the Autonomy
subscale (Simoes & Alarcao, 2013).
Relatedness
Relatedness is defined as the development of securing and satisfying connections
with others in one’s social environment, and the desire to love, be loved, and to care
(Deci & Ryan, 2000; Deci et al., 1991) and was measured using the Basic Psychological
Needs Scale Relatedness subscale (Deci & Ryan, 2001) (see Appendix C) and the Child
and Adolescent Social Support Scale (Malecki, Demaray, Elliott, & Nolten, 1999) (see
Appendix D). The Relatedness subscale of the Basic Psychological Needs Scale is a selfreport, eight-item, Likert subscale that assesses relatedness on a seven-point response
scale ranging from one (not true at all) to seven (definitely true). Three items are reverse
coded. Total scores were obtained by summing the responses with a potential total score
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of 56, with higher scores representing more relatedness. Internal consistency reliability
for the Relatedness subscale has ranged from 0.79 to 0.81 (Kuzucu & Simsek, 2013) in
adolescents. Construct validity has been established by confirmatory factor analysis for
the whole Basic Psychological Needs Scale, including the Relatedness subscale (Simoes
& Alarcao, 2013).
Relatedness was also measured using the Child and Adolescent Social Support
Scale (Malecki et al., 1999). This self-report, 60-item, Likert type scale assesses
perceived social support for adolescents consisting of five subscales including 12 items
per subscale with four types of social support (emotional, informational, appraisal, and
instrumental) that correspond to five potential sources of social support (parents,
teachers, classmates, close friend, and school). This scale measures both frequency and
importance of each item using a six-point Likert scale ranging from one (never) to six
(always) for frequency, and a three-point Likert scale ranging from one (not important) to
three (very important) for importance. Total scores were calculated by summing
frequency ratings and importance scores for each subscale. Subscale scores were
summed to obtain a total social support scale (Menon & Demaray, 2013) with total
possible scores ranging from 12 to 72. Higher scores represent more social support.
The scale has been used to measure social support in healthy children and
adolescents as well as special populations including children and adolescents at risk,
children and adolescents with autism, and other educationally or medically diagnosed
disorders (Malecki, Demaray, & Elliott, 2014). Strong internal consistency reliability has
been demonstrated with Cronbach’s alpha between 0.85 and 0.96 for overall scores and
0.88 to 0.98 for subscales in at-risk adolescents (Malecki & Demaray, 2002) and siblings
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of children with cancer (Alderfer & Hodges, 2010). Convergent validity has been
established with strong correlations with Harter’s (1985) Social Support Scale for
Children when measuring the construct of social support in elementary and middle school
aged children and adolescents (Malecki & Demaray, 2002). Construct validity has been
established by confirmatory factor analysis for the Child and Adolescent Social Support
Scale (Malecki & Demaray, 2002).
Competence
Competence is similar to Bandura’s (1997) main construct of self-efficacy and
defined as an understanding of how to attain internal and external outcomes while being
effective in performing actions (Deci et al., 1991). The Basic Psychological Needs Scale
Competence subscale (Deci & Ryan, 2001) (see Appendix C) and the Generalized SelfEfficacy Scale (Schwarzer & Jerusalem, 1995) (see Appendix E) were used to measure
competence. The Competence subscale of the Basic Psychological Needs Scale is a selfreport, six-item, Likert subscale that assesses competence on a seven-point response scale
ranging from one (not true at all) to seven (definitely true). Three items are reverse
coded. Total scores were obtained by summing the responses with a potential total score
of 42, with higher scores representing more competence. Internal consistency reliability
for the Competence subscale has ranged from 0.77 to 0.80 (Kuzucu & Simsek, 2013) in
adolescents. Construct validity has been established by confirmatory factor analysis for
the whole Basic Psychological Needs Scale, including the Competence subscale (Simoes
& Alarcao, 2013).
The Generalized Self-Efficacy Scale was also used to measure competence. This
scale was modified to include an introduction statement before beginning the items to
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assess self-efficacy to manage CHD. The introduction statement, “In relation to living
with a CHD”, was added to the scale. This self-report, 10-item, Likert scale assesses
general perceived self-efficacy of the strength of an individual’s belief in their ability to
respond to new or difficult situations using a four-point rating scale from one (not at all
true) to four (exactly true) for adolescents. Total scores were obtained by summing
responses with a possible total score of 10 to 40 points or find a mean score of 1 to 4.
The scale has been used to measure general perceived self-efficacy in healthy
adolescents (Luszcynska et al., 2010) and adolescents with chronic illnesses including
neuromuscular disorders, juvenile rheumatoid arthritis, urological conditions, kidney
conditions, cystic fibrosis, and diabetes (Cramm et al., 2013). This instrument has
evidence of reliability and validity. Internal consistency reliability in a study of healthy
adolescents reported Cronbach’s alpha for this instrument between 0.87 and 0.94
(Luszczynska et al., 2010). Convergent validity has been established with significant
relationships with self-esteem, optimism, self-regulation, and orientation towards the
future (Luszczynska, Gutierrez-Dona, & Schwarzer, 2005). Construct validity has been
established by confirmatory factor analysis (Lenganger, Kraft, & Roysamb, 2000).
Self-Management and Adherence to Treatment
Self-management is defined as the ability to manage symptoms, treatment,
physical and psychosocial outcomes, and lifestyle changes when living with a chronic
condition (Barlow et al., 2002). Adherence to treatment is defined as the extent to which
the behavior of taking medications, following diets, or executing lifestyle changes
coincides with medical advice (Haynes, 1979). The UNC TRxANSITION Scale (Ferris
et al., 2012) was used to measure self-management and adherence to treatment (see
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Appendix F). This self-report, 32-item, Likert scale assesses disease and treatment
knowledge, treatment adherence, and health self-management for adolescents with
chronic illness. The scale consists of 10 domains (type of chronic health condition with
three items, Rx: medications with four items, adherence with three items, nutrition with
three items, self-management skills with seven items, issues of reproduction with four
items, trade/school with one item, insurance with four items, ongoing support with one
item, and new health care providers with two items). The scale uses a three-point rating
scale from zero (no knowledge/self-management) to one (complete knowledge/selfmanagement). Total scores were obtained by summing all sub-domain scores and
dividing the raw total score by the total number of eligible questions for a maximum
score of 10. Higher scores indicate better disease and treatment knowledge, treatment
adherence, and health self-management.
In a study with adolescents with inflammatory bowel disease, chronic kidney
disease/hypertension, and renal transplant, good inter-rater reliability has been
demonstrated with a weighted kappa statistic of 0.71 (Ferris et al., 2012). Also, all items
on the scale demonstrated a moderate to strong correlation with their subscale (r>0.42),
representing good internal consistency reliability (Ferris et al., 2012). Experts and
clinicians in the field of healthcare transition have supported content validity of this
instrument (Ferris et al., 2012). Concurrent validity has been moderately correlated with
the STARx Questionnaire when measuring self-management and transition readiness
skills in adolescents and young adults with a variety of chronic health conditions (Cohen
et al., 2015). Construct validity has been supported in adolescents with chronic illnesses
(Ferris et al., 2012).
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HRQOL
HRQOL is defined as the impact of an illness, medical therapy, or health service
on the ability to participate and have satisfaction in the physical, psychological, and
social experiences of life (Marino, 2012). HRQOL was measured using the Pediatric
Quality of Life (PedsQL) 4.0 Generic Core Scale (Varni et al., 2003) (see Appendix G).
This instrument is able to distinguish between healthy adolescents and adolescents with
chronic illnesses as well as disease severities within a chronic health condition. This selfreport, 23-item, Likert scale assesses four dimensions of HRQOL (physical functioning
with eight items, emotional functioning with five items, social functioning with five
items, and school functioning with five items) in adolescents with chronic health
conditions based on a 5-point rating scale from 0 (never) to four (almost always). Total
scores were obtained by summing all the items over the number of items answered on all
the scales (range 0 to 100). Scores were transformed on a scale from 0 to 100, and items
were reversed scored as follows: 0=100, 1=75, 2=50, 3=25, and 4=0. Higher scores
indicate better HRQOL.
The PedsQL 4.0 Generic Core Scale has been tested across the world with large
samples, in multiple languages, wide age groups ranging from two to 18 years, various
socioeconomic status (SES) groups including low-income and middle-class SES, and
among heterogeneous samples for ethnicity and race. This instrument has been tested
with diverse populations of healthy and chronically ill children and adolescents in large
samples that allow for the results to be reliable, internally valid, and generalizable to
many populations and areas around the world. Numerous psychometric studies around
the world have evaluated the use of the PedsQL 4.0 Generic Core Scale in healthy and
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chronically ill children and adolescents such as individuals with psychiatric problems,
Attention-Deficit/Hyperactivity Disorder, depression, solid organ transplantation, heart
disease, cancer, asthma, rheumatic conditions, diabetes, cerebral palsy, and end-stage
renal disease. There has been reported adequate internal consistency reliability with
Cronbach’s alphas between 0.70 and 0.89 in healthy and chronically ill children and
adolescents (Bastiaansen et al., 2004; Varni et al., 2003; Weissberg-Benchell et al.,
2009). Also, there has been adequate internal consistency reliability reported in studies
with adolescents with CHD with Cronbach’s alphas between 0.71 and 0.96 (Uzark, Jones,
Burwinkle, & Varni, 2003; Varni, Burwinkle, Seid, & Skarr, 2003). Construct validity
has been supported by multitrait-multimethod (MTMM) analysis and confirmatory factor
analysis (CFA) in psychiatric patients representing good model fit with a comparative fit
index (CFI) of 0.9 to 1.0 (Bastiaansen et al., 2004). Construct validity has also been
confirmed by CFA in children and adolescents with multiple chronic illnesses across SES
groups representing good model fit with a CFI of 0.920 (Limbers, Newman, & Varni,
2008). The known-groups method has been used to support construct validity when
comparing HRQOL for children and adolescents with chronic health conditions,
including heart disease, and healthy peers (Uzark et al., 2003; Varni et al., 2003) and
children and adolescents with solid organ transplants (Weissberg-Benchell et al., 2009).
Covariate
CHD severity. Level of CHD severity was determined to be an a priori covariate
and was measured using a CHD severity classification system to classify CHD based on
the adolescent’s severity of cardiac defects (Hoffman & Kaplan, 2002). Participants were
categorized into three groups: mild, moderate, and severe CHD. Mild CHD includes
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children who are generally asymptomatic, have defects that were left untreated, and
defects which often undergo spontaneous resolution. Moderate CHD includes children
who are generally asymptomatic but require expert care, simple surgical or medical
interventions, and treatment and follow-up throughout childhood. Severe CHD includes
children who are severely ill during infancy and generally symptomatic. These children
and adolescents require surgical and medical treatment, follow-up throughout the
lifespan, and likely repeated surgical treatment. Medical records were also examined to
confirm categorization of CHD severity. Table 2 includes an overview of the CHD
severity categories. Preliminary analyses of demographic data and clinical characteristics
were conducted to determine if there were any other covariates.
Table 2
Overview of CHD Severity Categories

CHD Severity

Types of Cardiac Lesion

Mild CHD

Small ventricular septal defect (VSD)
Small patent ductus arteriosus (PDA)
Mild pulmonary stenosis (PS)
BAV without aortic stenosis (AS) or aortic incompetence
Small or spontaneously closed atrial septal defect (ASD)

Moderate CHD

Mild or moderate AS or aortic incompetence
Moderate PS or incompetence
Noncritical coarctation of the aorta
Large ASD
Complex forms of VSD

(Table 2 Continues)
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CHD Severity
Severe CHD

Types of Cardiac Lesion
D-transposition of the great arteries
Tetralogy of fallot (including pulmonary atresia and absent
pulmonary valve
Hypoplastic right heart
(tricuspid atresia, pulmonary atresia with an intact ventricular
septum, and/or ebstein anomaly)
Hypoplastic left heart (aortic atresia and/or mitral atresia)
Single ventricle
Double outlet right ventricle
Truncus arteriosus
Total anomalous pulmonary venous connection
Critical pulmonary stenosis
Miscellaneous uncommon lesions (i.e., double outlet left ventricle,
certain unusual malpositions and some forms of 1-transposition of
the great arteries)
AVSD
Large VSD
Large PDA
Critical or severe AS
Severe PS
Critical coarctation of the aorta

Participant Characteristics
Participant characteristics were obtained using an investigator developed
questionnaire (see Appendix I). Participant age, gender, ethnicity, school grade,
developmental disabilities, number of parents in the household and siblings, number of
medications, medical technology, number of months since the last surgical intervention,
and CHD severity level as previously described were obtained.
Statistical Techniques
Scores of all study variables were computed according to scoring instructions
provided by the authors’ of the instruments. All data was analyzed using SPSS Statistics,
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Version 24.0. Data was checked for accuracy, normal distribution, missing data, and
outliers. Internal consistency reliability for each instrument was calculated for the
sample. Demographic data and clinical characteristics (age, gender, ethnicity, school
grade, developmental disabilities, number of parents in the household, number of
medications, medication technology, number of months since the last surgical
intervention, and CHD severity level), and major theoretical variables (relatedness,
competence, autonomy, self-management and adherence to treatment, and HRQOL) were
summarized by descriptive statistics. Preliminary analyses with patient demographic data
and clinical characteristics were examined with respect to the study variables to
determine if any covariate(s) would be used in further analysis. Pearson’s correlations
were used to explore associations between variables with a minimum significance value
set at an alpha of less than 0.05. The three hypotheses were tested with multiple
regression, controlling for demographic variables.
An exploratory analysis was conducted to test a mediating relationship following
the mediation macro guidelines described by Preacher and Hayes (2008). Estimates of
indirect effects were evaluated using the bootstrap method. Bootstrapping provided point
estimates and confidence intervals to assess the significance and nonsignificance of a
mediation effect (Preacher & Hayes, 2008).
Summary
In summary, a non-experimental, cross-sectional, correlational design was
conducted in a sample of 92 participants, ages 13 to 18 years. Five self-report
questionnaires were used to measure four independent variables and one outcome
variable: Autonomy (Autonomy subscale of the Basic Psychological Needs Scale),
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Relatedness (Child and Adolescent Social Support Scale), Competence (Generalized
Self-Efficacy Scale), Self-Management and Treatment Adherence (UNC TRxANSITION
Scale), and HRQOL (Pediatric Quality of Life 4.0 Generic Core Scale). For data
analysis, Pearson’s correlations were used to explore associations between variables, and
the hypotheses were tested using multiple regression. The bootstrap method was used to
test a mediation analysis.

CHAPTER IV
RESULTS
This chapter presents the results of this cross-sectional, correlational study to
determine the relationship among the three innate needs of the Self-Determination
Theory (autonomy, relatedness, and competence), self-management of care and
adherence to treatment, and its relationship to HRQOL for adolescents with CHD. A
description of the sample characteristics, reliability of the instruments, and the results of
the research question, hypotheses, and exploratory analyses are reported.
Sample Characteristics
Recruitment and data collection began in October, 2016 and concluded in June,
2017. The study included five study sites across Georgia. The geographical span
allowed for inclusion of both urban and rural participants. Demographic data were
analyzed using descriptive statistics; demographic characteristics of the sample are
summarized in Table 3.
The mean age of the adolescent participants was 15.36 (SD = 1.66) and ranged
between 13 and 18 years of age. Sixty (65.2%) participants were White, non-Hispanic;
14 (15.2%) were Black or African-American; 11 (12%) were Hispanic; four (4.3%) were
more than one race; two (2.2%) were Asian; and one (1.1%) was American Indian or
Alaska Native. The adolescents reported having obtained a mean grade level of 9.65
years (SD = 1.75). The minimum educational level reported was sixth grade, and the
maximum educational level was some postsecondary course work. Eleven (12%)
53

54
participants reported having a mild developmental disability. Two participants reported
having DiGeorge syndrome, two reported Autism Spectrum Disorders, one reported
Attention-Deficit/Hyperactivity Disorder (ADHD), and six participants reported other
mild developmental disabilities.
The number of parents in the household ranged from one to three. Among the
adolescents, 67.4% had two parents in the household, 31.5% had one parent in the
household, and 1.1% had three parents in the household (e.g. grandparent). The number
of siblings in the household ranged from zero to seven with a mean of 1.75 (SD = 1.52).
The number of medications taken daily by participants ranged from zero to seven, with a
mean of 1.42 (SD = 1.76); 54.3% of participants reported taking at least one medication
each day. The vast majority of participants (97.8%) reported using no medical
technology, while two (2.2%) participants reported use of medical technology (i.e.
hearing aid, pacemaker). Fifty-seven percent of participants reported having a surgical
intervention within the last one month to 18 years with a mean of 86.13 months (SD =
70.43). Fifty-eight percent of participants reported it had been between one month and
18 years since their last hospitalization with a mean of 64.07 months (SD = 66.83). CHD
severity was self-reported as 30 (32.6%) with mild CHD, 20 (21.8%) with moderate
CHD, five (5.4%) with severe CHD, and 37 (40.2%) participants reporting CHD severity
as unknown. Classifications were independently determined by the researcher through
review of participant medical records using the CHD severity classification system
developed by Hoffman and Kaplan (2002). Based on this review, forty participants
(43.5%) were determined to have mild CHD, 29 (31.5%) had moderate CHD, and 23
(25%) had severe CHD.
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Table 3
Participant Characteristics (N=92)
Characteristics
Age (years)

M

(SD)

N

15.36

(1.66)

92

(%)

Gender
Female
Male

38
54

(41.3%)
(58.7%)

Ethnicity
American Indian or Alaska Native
Asian
Black or African American
Hispanic
Native Hawaiian or Other Pacific Islander
White, non-Hispanic
More than one race
Unknown or not reported

1
2
14
11
0
60
4
0

(1.1%)
(2.2%)
(15.2%)
(12%)
(0%)
(65.2%)
(4.3%)
(0%)

School Grade

9.65

(1.75)

Developmental Disabilities
Yes
No

92

11
81

Type of Developmental Disability
AHD
Autism Spectrum Disorder
PDD
Autism
DiGeorge Syndrome
Other Developmental Disabilities

(12%)
(88%)

1
1
1
2
6

Number of Parents in the Household

1.70

(0.49)

92

Number of Siblings in the Household

1.75

(1.52)

92

Number of Medications Taken Per Day

1.42

(1.76)

92

(Table 3 Continues)
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Characteristics

M

(SD)

N

(%)

Medical Technology Used
Yes
No

2
90

(2.2%)
(97.8%)

Type of Medical Technology Used
Hearing aids
Pacemaker

1
1

(1.1%)
(1.1%)

Number of Months Since the Last Surgical
Intervention

86.13

(70.43)
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Number of Months Since the Last
Hospitalization

64.07

(66.83)

54

CHD Severity
Mild
Moderate
Severe

40
29
23

(43.5%)
(31.5%)
(25%)

Reliability of Instruments
Table 4 summarizes the mean, standard deviation, minimum score and maximum
score, and Cronbach’s alpha reliability coefficients for all instruments representing
theoretical concepts. All instruments had acceptable Cronbach’s alpha coefficients (>.70)
except the Basic Psychological Needs Scale Autonomy subscale and Competence
subscale.
Basic Psychological Needs Scale. Ninety-two adolescents completed the sevenitem Autonomy subscale of the Basic Psychological Needs Scale. The mean Autonomy
subscale score for the adolescents in the study was 35.35 (SD = 5.81) with a minimum
score of 19 and a maximum score of 45.5. The Autonomy subscale had a low
Cronbach’s alpha reliability coefficient of .56 for the participants in this study. Further
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item analyses revealed that removing items did not improve the reliability of the
instrument; therefore, all items remained for the Autonomy subscale in further analysis.
The eight item Relatedness subscale of the Basic Psychological Needs Scale was
completed by 92 adolescents. The mean Relatedness subscale score for the adolescents
in the study was 46.81 (SD = 6.97) with a minimum score of 23 and a maximum score of
56. The Cronbach’s alpha reliability coefficient for this scale was acceptable at .76.
Eighty-seven adolescents completed the six-item Competence subscale of the
Basic Psychological Needs Scale. The mean Competence subscale score for the
adolescents in the study was 33.52 (SD = 5.54) with a minimum score of 20 and a
maximum score of 42. The Competence subscale had a low Cronbach’s alpha reliability
coefficient of .65 for the participants in this study. The deletion of items did not improve
the reliability of the instrument; therefore, all items of the Competence subscale remained
for further analysis. Additionally, this study examined Competence using the
Generalized Self-Efficacy Scale, which demonstrated good reliability for the sample.
Child and Adolescent Social Support Scale. Eighty-five adolescents completed
the total frequency items and 90 adolescents completed the total importance items on the
60-item Child and Adolescent Social Support Scale. The total frequency social support
mean score for the adolescents in the study was 144.53 (SD = 24.15) with a minimum
score of 70 and a maximum score of 180. The total importance social support mean
score for the adolescents in the study was 285.25 (SD = 48.85) with a minimum score of
191 and a maximum score of 360. The Cronbach’s alpha reliability coefficient for the
total frequency items was acceptable at .98. Also, the Cronbach’s alpha reliability
coefficient for the total importance items was acceptable at .97.
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Generalized Self-Efficacy Scale. The 10-item Generalized Self-Efficacy Scale
was completed by 92 adolescents. The mean score for the adolescents in the study was
3.21 (SD = 0.47) with a minimum score of 2.1 and a maximum score of 4. The
Cronbach’s alpha reliability coefficient for this scale was acceptable at .86.
UNC TRxANSITION Scale. The 32-item UNC TRxANSITION Scale was
completed by 91 adolescents. The mean score for the adolescents in the study was 5.92
(SD = 2.11) with a minimum score of 0.28 and a maximum score of 10. The Cronbach’s
alpha reliability coefficient for this scale was acceptable at .91.
PedsQL 4.0 Generic Core Scale. The 23-item PedsQL 4.0 Generic Core Scale
was completed by 91 adolescents. The mean total score for the adolescents in the study
was 78.02 (SD = 15.91) with a minimum score of 21.74 and a maximum score of 100.
The Cronbach’s alpha reliability coefficient for this scale was acceptable at .92.
Table 4
Descriptive Statistics and Cronbach’s Alpha for Major Study Variables (N=92)
Variable
Autonomy
Basic Psychological
Needs Scale
(Autonomy subscale)
Relatedness
Child and Adolescent
Social Support Scale
a
Total Importance
d
Total Frequency

M

(SD)

Observed
Range

Possible
Range

Cronbach’s
Alpha

35.35

(5.81)

19-45.5

7-49

.56

285.25
144.53

(48.85)
(24.15)

191-360
70-180

.97
.98

(Table 4 Continues)
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Variable
Basic Psychological
Needs Scale
(Relatedness
subscale)
Competence
Generalized SelfEfficacy Scale

M

(SD)

Observed
Range

Possible
Range

Cronbach’s
Alpha

46.81

(6.97)

23-56

8-56

.76

3.21

(0.47)

2.1-4

1.4

.86

33.52

(5.54)

20-42

6-42

.65

5.92

(2.11)

0.28-10

0-10

.91

78.02

(15.91)

21.74-100

0-100

.92

b

Basic Psychological
Needs Scale
(Competence
subscale)
c

Self-Management
and Treatment
Adherence UNC
TRxANSITION
Scale
HRQOL PedsQL 4.0
Generic Core Scale)
c
QOL Total Score

Note: an=90, bn=87, cn=91, dn=85
Descriptive Statistics for Major Study Variables
Descriptive statistics were performed to check for accuracy, outliers, and missing
data. Data were verified using the double entry method and compared for accuracy, and
errors were corrected with the participants’ original data. Boxplots showed the majority
of the main study variables had no outliers. The Relatedness subscale, Child and
Adolescent Social Support Scale Total Importance Scale, Generalized Self-Efficacy
Scale, and the PedsQL 4.0 Generic Core Scale had at least one mild outlier, but had no
influence on the results.
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Patterns of missing data were determined. To account for missing data, the
multiple imputation method (IBM Corporation, 2016) was used when possible to replace
the data. No missing data were replaced for the Autonomy subscale, Relatedness
subscale, and Generalized Self-Efficacy scale. Multiple imputation was used for the
Child and Adolescent Social Support Scale, Competence subscale, and UNC
TRxANSITION Scale. Missing data exceeded 50% for the PedsQL 4.0 Generic Core
Scale for one participant; therefore, data for this participant were not included in further
analyses based on author guidelines for handling missing data (Varni et al., 2003).
Prior to addressing the research question, hypotheses, and exploratory analyses,
the assumptions of regression were tested for normality, outliers, and other assumptions
of adequate variance, lack of multicollinearity, and homoscedasticity. When testing
assumptions for Pearson’s correlations among participant characteristics and major study
variables, scatterplots were examined, and there were no violations of assumptions.
Since multiple imputation was used, the direct investigation of assumptions could not be
done. Instead, multiple regression was conducted on available data for each hypothesis.
Residual plots were examined. Multicollinearity was investigated for every model, and
there were no violations. Residual analyses were performed on the models for each
hypothesis, and there were no violations of assumptions. For exploratory analyses,
residual analyses were completed on the models, and there was one minor outlier. This
outlier had no influence on the results.
Relationships among Major Study Variables
Bivariate correlations were calculated and presented in Table 5 to describe the
association among participant characteristics and major study variables. Pearson’s
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product moment correlation coefficients (r) were calculated for the normally distributed
variables.
As shown in Table 5, age and grade were positively associated with competence
(Generalized Self-Efficacy Scale scores) and self-management of care and adherence to
treatment (UNC TRxANSITION Scale scores). Ethnicity and number of siblings in the
household were positively associated with self-management of care and adherence to
treatment. A positive association was found between developmental disabilities present
and competence (Generalized Self-Efficacy Scale scores) and self-management of care
and adherence to treatment. No significant associations were found between gender and
number of parents in the household and major study variables. Also, no participant
characteristics were significantly associated with the following scores: Autonomy
subscale, Competence subscale, Relatedness subscale, and Child and Adolescent Social
Support Scale.
The relationship among participant characteristics and the outcome variable
revealed a negative association between number of medications taken per day, number of
months since recent surgical intervention, and number of months since recent
hospitalization and HRQOL. However, a positive association was found between
developmental disabilities present and HRQOL. Other participant characteristics were
not significantly associated with HRQOL for adolescents with CHD.
Bivariate correlations were used to examine the relationships among the major
study variables and the outcome variable, as reported in Table 6. Many significant
associations were found between major study variables. Notably, there were significant
associations found between the independent variables—autonomy (Autonomy subscale
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scores), competence (Competence subscale scores and Generalized Self-Efficacy Scale
scores), and relatedness (Relatedness subscale scores and Child and Adolescent Social
Support Scale scores)—and the dependent variable HRQOL. Based on bivariate
correlations, higher autonomy, higher competence, and higher relatedness were
associated with better HRQOL. However, there was no significant association between
self-management of care and adherence to treatment and HRQOL.
Correlations were not examined between CHD severity and HRQOL because
CHD severity includes three groups: mild, moderate, and severe. Therefore, a one-way
analysis of variance (ANOVA) was performed to examine the relationship between CHD
severity and HRQOL. CHD severity was not significantly associated with HRQOL in the
current study (p > .05). Although CHD severity was determined to be an a priori
covariate based on findings from multiple studies reporting a significant relationship
between CHD severity and QOL (Eagleson et al., 2013; Knowles et al., 2014; Luyckx et
al., 2012; Mellion et al., 2014), there was not a significant relationship between CHD
severity and HRQOL for the current study. Therefore, CHD severity was not included in
further analysis.
Table 5
Relationships among Demographic Variables and Major Study Variables
AS

CS

RS

CASTF

CASTI

GSES

UNCT

PedsQL

Age

.09

.07

-.06

.13

.07

.25*

.34**

.03

Grade

.09

.07

-.07

.13

.09

.28**

.44**

.04

Gender

-.05

-.15

-.08

-.10

-.08

.02

-.13

.02
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AS

CS

RS

CASTF

CASTI

GSES

UNCT

PedsQL

Ethnicity

.12

.00

.03

.03

.00

-097

.21*

.20

Dev Dis

-.09

.12

.02

-.12

-.06

.35**

.29**

.24*

Parents

.06

-.05

.07

.13

.06

.15

.10

.15

Siblings

.00

-.04

.09

.09

.09

-.03

-.28*

.06

Medications

-.01

-.07

.03

.17

.03

-.20

-.01

-.45**

Surgery

.19

.11

-.06

.08

.04

.02

.14

-.23*

Hospital

.14

.07

-.10

.00

-.02

-.02

.14

-.27*

+CHD Severity
Note. *p < .05. **p < .01. (2-tailed). AS=Basic Psychological Needs Scale, Autonomy
subscale; CS= Basic Psychological Needs Scale, Competence subscale; RS= Basic
Psychological Needs Scale, Relatedness subscale; CASTF=Child and Adolescent Social
Support Scale Total Frequency; CASTI=Child and Adolescent Social Support Scale
Total Importance; GSES=Generalized Self-Efficacy Scale; UNCT=UNC TRxANSITION
Scale; PedsQL=PedsQL 4.0 Generic Core Scale; Grade=Current Grade Level; Dev
Dis=Developmental Disabilities Present; Parents=Number of Parents in the Household;
Siblings=Number of Siblings in the Household; Medications=Number of Medications
Taken Per Day; Surgery=Number of Months Since Recent Surgical Intervention;
Hospital=Number of Months Since Recent Hospitalization. +One-Way ANOVA
conducted for CHD Severity.
Table 6
Relationships among Major Study Variables
1

2

3

4

6

6

8

1. AS
2. CS

.54**
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1

2

3

4

6

6

3. RS

.50 **

.60 **

4. CASTF

.54**

.59**

.59**

5. CASTI

.35*

.49**

.55**

.72**

6. GSES

.35**

.55**

.33**

.46**

.36**

7. UNCT

.25*

.22*

.08

.11

.09

.39**

8. PedsQL

.29**

.44**

.40**

.22*

.08

.34**

8

.20

Note. *p < .05. **p < .01. (2-tailed). AS=Basic Psychological Needs Scale, Autonomy
subscale; CS= Basic Psychological Needs Scale, Competence subscale; RS= Basic
Psychological Needs Scale, Relatedness subscale; CASTF=Child and Adolescent Social
Support Scale Total Frequency; CASTI=Child and Adolescent Social Support Scale
Total Importance; GSES=Generalized Self-Efficacy Scale; UNCT=UNC TRxANSITION
Scale; PedsQL=PedsQL 4.0 Generic Core Scale.
Research Question
Research Question 1: Does autonomy, relatedness, competence, and selfmanagement of care and adherence to treatment significantly influence HRQOL?
To investigate this research question, a Pearson product-moment (r) correlation
was conducted to assess the relationship between the independent variables (autonomy,
relatedness, competence, self-management of care and adherence to treatment) and the
dependent variable (HRQOL). For this study, the strength of the relationship was
described as weak (r < .3), moderate (r = .3 - .49), or strong (r = > .5) (Kellar & Kelvin,
2013). Table 6 demonstrates the relationships between each individual variable and
HRQOL.
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There was a weak, positive correlation between Autonomy subscale scores (r =
.29, p < .01) and HRQOL, indicating that with increased autonomy, there would be an
increase in HRQOL. Also, there was a moderate, positive correlation between
Competence subscale scores (r = .44, p < .01) and HRQOL as well as Generalized SelfEfficacy Scale scores (r = .34, p < .01) and HRQOL. This indicated that with increased
competence, there was an increase in HRQOL. For Relatedness, there was a moderate,
positive correlation between Relatedness subscale scores (r = .40, p < .01) and HRQOL
and a weak, positive correlation between Child and Adolescent Social Support Scale
frequency scores (r = .22, p < .05) and HRQOL. These statistically significant
correlations demonstrated that with increased social support, there was an increase in
HRQOL for adolescents with CHD. There was no statistically significant association
found between Child and Adolescent Social Support Scale Importance scores and
HRQOL (r = .08, p > .05) for adolescents with CHD. This demonstrated that perceived
social support did not influence HRQOL. For self-management and adherence to
treatment, the UNC TRxANSITION scale scores did not reveal a statistically significant
association with HRQOL (r = .20, p > .05). This indicated that self-management and
adherence to treatment did not influence HRQOL for the sample of adolescents with
CHD in this study.
Hypothesis Testing
Prior to regression analyses, variables were analyzed to check the assumptions for
an ANOVA and linear regression. No violations were noted. Special adjustments
(dummy variables) were made to nominal variables with more than two categories prior
to regression analyses (Kellar & Kelvin, 2013). For regression analyses, the decision was
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made to dichotomize ethnicity into two groups—White, non-Hispanic and Other
Race/Ethnicity—because the current sample included a majority of White, non-Hispanic
participants (n = 59). A value of 0 was given to those who reported White, non-Hispanic
Race/Ethnicity (65%, n = 59) and a value of 1 was given to those in the comparison
group, Other Race/Ethnicity (35%, n = 32).
Hierarchical multiple regression was not used for analysis of hypotheses due to
missing data for numerous participants. Conducting regression analyses using
hierarchical multiple regression would result in a smaller sample size (N = 83) due to listwise deletion to account for missing data. Multiple linear regression can impute missing
data using multiple imputation methods, which resulted in a larger sample (N = 90) for
data analysis. Therefore, the decision was made to conduct multiple linear regression
analyses.
Hypothesis 1. Table 7 presents the findings for the exploration of Hypothesis 1:
Higher autonomy, higher relatedness, and higher competence will contribute significant
variance to better self-management and adherence to treatment, controlling for
demographic variables. Because CHD severity was not related to self-management and
adherence to treatment (p > .05), it was not included in the regression model as a
covariate. Stepwise regression was conducted to determine what subset of the
demographic data and clinical characteristics to include in further analysis. All variables
left in the model were significant at the .05 level. The four demographic variables and
clinical characteristics that were related to self-management and adherence to treatment
for the sample were the following: grade (p < .001), developmental disabilities present (p
= 0.0077), White, non-Hispanic ethnicity (p = .0276), and number of siblings in the
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household (p = .0412). The demographic variables accounted for 35.4% variance in selfmanagement and adherence to treatment (R² = .3541, R²adj. = .3222).
Multiple linear regression was conducted to test the individual relationships
between self-management and adherence to treatment and the variables, autonomy,
relatedness, and competence. To control for other factors potentially confounding the
relationship between autonomy, competence, relatedness, and self-management and
adherence to treatment, the additional variables of grade level, developmental disabilities
present, White, non-Hispanic Ethnicity, and number of siblings in the household were
added to the equation. Regression results indicated the model did not significantly add to
the relationship with self-management and adherence to treatment (R² = .444, R²adj. =
.375, F (6, 84) = 2.13, p = .0659) and accounted for 44.4% of the variance. Table 7
summarizes the multiple regression analysis. The β weights indicated that autonomy,
relatedness, and competence did not significantly contribute to self-management and
adherence to treatment when controlling for demographic variables. Although, the
adjusted R² increased slightly from .322 to .3750, this was not significant. Therefore,
hypothesis 1 was not supported.
Table 7
Results of Multiple Linear Regression of contributors to Self-Management and Adherence
to Treatment (N=90)

Variable
Intercept
AS
CS
RS

b weights
-5.0142
.0697
.0080
-.0040

Std. B weights

T

p-value

.0690
.0076
-.0047

2.51
1.71
.16
-.11

0.143
0.922
.8765
.9162
(Table 7 Continued)
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Variable

b weights

Std. B weights

T

p-value

CASF
-.0079
-.0654
-1.17
.2447
CASI
.0076
.0314
.61
.5441
GSES
1.0402
.0830
1.96
.0540
Siblings
-.2714
-.0683
-2.13
.0364
White, non-Hispanic
.8542
.0695
2.18
.0322
Grade
.4213
.1241
3.72
.0004
Dev Dis
1.1122
.0618
1.75
.0837
Note. AS=Basic Psychological Needs Scale, Autonomy subscale; CS= Basic
Psychological Needs Scale, Competence subscale; RS= Basic Psychological Needs Scale,
Relatedness subscale; CASTF=Child and Adolescent Social Support Scale Total
Frequency; CASTI=Child and Adolescent Social Support Scale Total Importance;
GSES=Generalized Self-Efficacy Scale; Siblings=Number of Siblings in the Household;
White, non-Hispanic=White, non-Hispanic Ethnicity; Grade=Current Grade Level; Dev
Dis=Developmental Disabilities Present.
Hypothesis 2. Table 8 presents the findings for the exploration of Hypothesis 2:
In adolescents with CHD, Higher autonomy, higher relatedness, and higher competence
will contribute significant variance to better HRQOL, controlling for demographic
variables. Because CHD severity was not related to HRQOL (p > .05), it was not
included in the regression model as a covariate. Stepwise regression was conducted to
determine what subset of the demographic data and clinical characteristics to include in
further analysis. All variables left in the model were significant at the p<0.1 level. No
other variables met the p<0.1 significance level for entry into the model. The four
demographic variables and clinical characteristics that were related to HRQOL for the
sample were the following: developmental disabilities present (p = .0611), White, nonHispanic Ethnicity (p = .0185), number of medications taken per day (p = .0001), and
hospitalizations (p = .0478). The demographic variables accounted for 30.6% variance in
HRQOL (R² = .3057, R²adj. = .2734).
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Multiple linear regression was conducted to test the relationships between the
variables autonomy, relatedness, and competence, and HRQOL. To control for other
factors potentially confounding the relationship between autonomy, competence,
relatedness, and HRQOL, the additional variables of developmental disabilities present,
White, non-Hispanic ethnicity, number of medications taken per day, and hospitalizations
were added to the equation. Regression results indicated the model did significantly add
to the relationship with HRQOL (R² = .5552, R²adj. = .4996, F (6, 84) = 7.49, p < .0001)
and accounted for 55.5% of the variance. Table 8 summarizes the multiple regression
analysis. The β weights indicated that two variables, higher competence (Competence
subscale scores: β = .7896, t = 2.37, p = .0204) and higher relatedness (Relatedness
subscale scores: β = .6403, t = 2.58, p = .0116) significantly contributed to HRQOL,
when controlling for demographic variables. The β weights indicated that less
importance of social support significantly contributed to HRQOL (Child and Adolescent
Social Support Scale Importance scores: β = -.2217, t = -2.96, p = .0041) when
controlling for demographic variables. The adjusted R² increased from .2734 to .4996,
and this was significant. Therefore, hypothesis 2 was partially supported in that
competence and relatedness contributed significant variance to HRQOL.
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Table 8
Results of Multiple Linear Regression of contributors to Health-Related Quality of Life
(N=90)

Variable

b weights

Std. B weights

T

p-value

Intercept
AS
CS
RS
CASF
CASI
GSES
Dev Dis
White, non-Hispanic
Medications
Hospital

25.6953
.0708
.7896
.6403
.0557
-.2217
.7291
6.0455
6.5571
-3.4842
-5.9204

.0260
.2761
.2820
.1717
-.3386
.0216
.1246
.1979
-.3852
-.1838

2.06
.26
2.37
2.58
1.25
-2.96
.21
1.42
2.56
-4.55
-2.24

.0430
.7959
.0204
.0116
.2163
.0041
.8379
.1602
0.124
<.0001
.0276

Note. AS=Basic Psychological Needs Scale, Autonomy subscale; CS= Basic
Psychological Needs Scale, Competence subscale; RS= Basic Psychological Needs Scale,
Relatedness subscale; CASTF=Child and Adolescent Social Support Scale Total
Frequency; CASTI=Child and Adolescent Social Support Scale Total Importance;
GSES=Generalized Self-Efficacy Scale; Dev Dis=Developmental Disabilities Present;
White, non-Hispanic=White, non-Hispanic Ethnicity; Medications=Number of
Medications Taken Per Day; Hospital=History of Recent Hospitalization.
Hypothesis 3. Table 9 presents the findings for the exploration of Hypothesis 3:
Better self-management and adherence to treatment will contribute significant variance
to better HRQOL, controlling for demographic variables. Because CHD severity was not
related to HRQOL (p > .05), it was not included in the regression model as a covariate.
Stepwise regression was conducted to determine what subset of the demographic data and
clinical characteristics to include in further analysis. All variables left in the model were
significant at the .1 level. No other variables met the .1 significance level for entry into
the model. The four demographic variables and clinical characteristics that were related
to HRQOL for the sample were the following: developmental disabilities present (p =
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.0611), White, non-Hispanic Ethnicity (p = .0185), number of medications taken per day
(p = .0001), and hospitalizations (p = .0478). The demographic variables accounted for
30.6% variance in HRQOL (R² = .3057, R²adj. = .2734).
Multiple linear regression was conducted to test the relationships between selfmanagement and adherence to treatment and HRQOL. To control for other factors
potentially confounding the relationship between self-management and adherence to
treatment and HRQOL, the additional variables of developmental disabilities present,
White, non-Hispanic ethnicity, number of medications taken per day, and hospitalizations
were added to the equation. Regression results indicated the model did not significantly
add to the relationship with HRQOL (R² = .3250, R²adj. = .2853, F (1, 89) = 2.43, p =
.1263) and accounted for 32.5% of the variance. Table 9 summarizes the multiple
regression analysis. The β weights indicated that self-management and adherence to
treatment did not significantly contribute to HRQOL when controlling for demographic
variables. The adjusted R² increased slightly from .2734 to .2853; however, this was not
significant. Therefore, hypothesis 3 was not supported in that self-management and
adherence to treatment did not contribute significant variance to HRQOL.
Table 9
Results of Multiple Linear Regression of contributors to Health Related Quality of Life
(N=90)

Variable
Intercept
UNCT
Dev Dis

b weights
65.0063
1.1418
5.9419

Std. B weights

T

p-value

.1515
.1224

7.01
1.54
1.26

.0001
.1265
.2107

(Table 9 Continues)
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Variable

b weights

Std. B weights

T

p-value

White, non-Hispanic
Medications
Hospital

6.2247
-3.3687
-7.0385

.1878
-.3723
-.2185

2.03
-4.03
-2.29

.0460
.0001
.0246

Note. UNCT=UNC TRxANSITION Scale; Dev Dis=Developmental Disabilities Present;
White, non-Hispanic=White, non-Hispanic Ethnicity; Medications=Number of
Medications Taken Per Day; Hospital=History of Recent Hospitalization.
Exploratory Analyses
To evaluate the exploratory mediational analyses, bootstrapping was utilized
(Preacher & Hayes, 2008). Bootstrapping is a nonparametric statistical technique that
does not utilize normal distribution assumptions during calculations. Also, this method
was chosen because it increases power in small samples. Estimates of indirect effects
were evaluated using the bootstrap mediation macro in SPSS Statistics, Version 24.0
(Preacher & Hayes, 2008). Bootstrapping provided point estimates and 95% lower and
upper confidence intervals to assess the significance of a mediation effect (Preacher &
Hayes, 2008).
Model 1. Table 10 presents the results based on 5,000 bootstrapped samples
indicated that the total effect of autonomy, using the Autonomy subscale, on HRQOL
was significant (β = .7870, p = .0069), such that adolescents with CHD who experienced
autonomy reported better HRQOL. Also, autonomy did have a statistically significant
direct effect on self-management and adherence to treatment (β = .0886, p = .0203).
However, the direct effect of self-management and adherence to treatment on HRQOL
was not significant (β = 1.0082, p = .2249). The results revealed that the specific indirect
path of autonomy on HRQOL through self-management and adherence to treatment was
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not significantly different from zero (95% CI = -.0724 - .3567), indicating a
nonsignificant mediator path (see Figure 2). A Sobel test also confirmed no mediation in
the model (z = 1.0164, p = .3094). Therefore, self-management and adherence to
treatment does not mediate the relationship between autonomy and HRQOL.
Table 10
Simple mediation model of autonomy on HRQOL through self-management and
adherence to treatment (N=86)
Effect

Estimate

Bootstrap SE

T

Significance

95% CI

C

.7870

.2843

2.7686

.0069

.2217-1.3522

A

.0686

.0375

2.3631

.0204

.0140-.1632

B

1.0082

.8247

1.2226

.2249

-.6320-2.6484

c’

.6976

.2927

2.3835

.0194

.1155-1.2798

axb

.0893

.1051

--------

------

-.0724-.3567

Model 1

Figure 2. Simple mediation model of autonomy on HRQOL through self-management
and adherence to treatment

β = 0.686*

SelfManagement
and
Adherence to
Treatment

HRQOL

Autonomy
β = .6976* (.7870**)
Note. *p < .05. **p < .01.

β = 1.0082
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Model 2. Table 11 presents the results based on 5,000 bootstrapped samples.
Results indicated that the total effect of relatedness, using the Relatedness subscale, on
HRQOL was significant (β = .9521, p = .0001), such that adolescents with CHD who
experienced relatedness reported better HRQOL. Relatedness did not have a statistically
significant direct effect on self-management and adherence to treatment (β = .0242, p =
.4597). Also, the direct effect of self-management and adherence to treatment on
HRQOL was not significant (β = 1.2503, p = .1020). The results revealed that the
specific indirect path of relatedness on HRQOL through self-management and adherence
to treatment was not significantly different from zero (95% CI = -.0440 - .1984),
indicating a nonsignificant mediator path (see Figure 3). A Sobel test also confirmed no
mediation in the model (z = .5933, p = .5530). Therefore, self-management and
adherence to treatment does not mediate the relationship between relatedness, using the
Relatedness subscale, and HRQOL.
Table 11
Simple mediation model of relatedness, using the Relatedness subscale, on HRQOL
through self-management and adherence to treatment (N=86)
Effect

Estimate

Bootstrap SE

T

Significance

95% CI

c

.9521

.2280

4.1766

.0001

.4988-1.4054

a

.0242

.0326

.7428

.4597

-.0406-.0889

b

1.2503

.7560

1.6537

.1020

-.2534-2.7540

c’

.9218

.2264

4.0722

.0001

.4716-1.3721

axb

.0302

.0566

--------

------

-.0440-.1984

Model 2
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Figure 3. Simple mediation model of relatedness, using the Relatedness subscale, on
HRQOL through self-management and adherence to treatment

β = .0242

SelfManagement
and
Adherence to
Treatment

β = 1.2503

HRQOL

Relatedness
β = .9218** (.9521**)
Note. *p < .05. **p < .01.

Model 3. Table 12 presents the results based on 5,000 bootstrapped samples.
Results indicated that the total effect of relatedness, using Child and Adolescent Social
Support Scale Frequency scores, on HRQOL was significant (β=.0830, p=.0124), such
that adolescents with CHD who experienced relatedness reported better HRQOL.
Relatedness did not have a statistically significant direct effect on self-management and
adherence to treatment (β = .0047, p = .3227). Also, the direct effect of self-management
and adherence to treatment on HRQOL was not significant (β = 1.2993, p = .1143). The
results revealed that the specific indirect path of relatedness on HRQOL through selfmanagement and adherence to treatment was not significantly different from zero (95%
CI = -.0037 - .0319), indicating a nonsignificant mediator path (see Figure 4). A Sobel
test also confirmed no mediation in the model (z = .7455, p = .4560). Therefore, selfmanagement and adherence to treatment does not mediate the relationship between
relatedness, using Child and Adolescent Social Support Scale Frequency scores, and
HRQOL.
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Table 12
Simple mediation model of relatedness, using Child and Adolescent Social Support Scale
Frequency scores, on HRQOL through self-management and adherence to treatment
(N=84)
Effect

Estimate

Bootstrap SE

T

Significance

95% CI

c

.0830

.0355

2.3372

.0219

.0124-.1536

a

.0047

.0048

.9948

.3227

-.0047-.0142

b

1.2993

.8139

1.5964

.1143

-.3200-2.9186

c’

.0768

.0354

2.1707

.0329

.0064-.1472

axb

.0062

.0081

--------

------

-.0037-.0319

Model 3

Figure 4. Simple mediation model of relatedness, using Child and Adolescent Social
Support Scale Frequency scores, on HRQOL through self-management and adherence to
treatment

β = .0047

SelfManagement
and
Adherence to
Treatment

β = 1.2993

HRQOL

Relatedness
β = .0768* (.0830*)
Note. *p < .05. **p < .01.

Model 4. Table 13 presents the results based on 5,000 bootstrapped samples.
Results indicated that the total effect of relatedness, using Child and Adolescent Social
Support Scale Importance scores, on HRQOL was not significant (β = .0857, p = .2838).
Relatedness did not have a statistically significant direct effect on self-management and
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adherence to treatment (β = .0078, p = .4262). Also, the direct effect of self-management
and adherence to treatment on HRQOL was not significant (β = 1.6882, p = .0678). The
results revealed that the specific indirect path of relatedness on HRQOL through selfmanagement and adherence to treatment was not significantly different from zero (95%
CI = -.0149 - .0765), indicating a nonsignificant mediator path (see Figure 5). A Sobel
test also confirmed no mediation in the model (z = .6580, p = .5106). Therefore, selfmanagement and adherence to treatment does not mediate the relationship between
importance of relatedness, using Child and Adolescent Social Support Scale Importance
scores, and HRQOL.
Table 13
Simple mediation model of relatedness, using Child and Adolescent Social Support Scale
Importance scores, on HRQOL through self-management and adherence to treatment
(N=79)
Effect

Estimate

Bootstrap SE

T

Significance

95% CI

c

.0857

.0794

1.0794

.2838

-.0724-.2439

a

.0078

.0098

.7999

.4262

-.0117-.0273

b

1.6882

.9113

1.8525

.0678

-.1269-3.5034

c’

.0725

.0785

.9236

.3586

-.0839-.2289

axb

.0132

.0209

--------

------

-.0149-.0765

Model 4
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Figure 5. Simple mediation model of relatedness, using Child and Adolescent Social
Support Scale Importance scores, on HRQOL through self-management and adherence to
treatment

β = .0078

SelfManagement
and
Adherence to
Treatment

β = 1.6882

HRQOL

Relatedness
β = .0725 (.2838)
Note. *p < .05. **p < .01.

Model 5. Table 14 presents the results based on 5,000 bootstrapped samples.
Results indicated that the total effect of competence, using the Competence subscale, on
HRQOL was significant (β = 1.3599, p = .0000), such that adolescents with CHD who
experienced competence reported better HRQOL. Competence did have a statistically
significant direct effect on self-management and adherence to treatment (β = .0879, p =
.0334). However, the direct effect of self-management and adherence to treatment on
HRQOL was not significant (β = .7894, p = .3103). The results revealed that the specific
indirect path of competence on HRQOL through self-management and adherence to
treatment was not significantly different from zero (95% CI = -.0794 - .3283), indicating
a nonsignificant mediator path (see Figure 6). A Sobel test also confirmed no mediation
in the model (z = .8521, p = .3042). Therefore, self-management and adherence to
treatment does not mediate the relationship between competence, using the Competence
subscale, and HRQOL.
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Table 14
Simple mediation model of competence, using the Competence subscale, on HRQOL
through self-management and adherence to treatment (N=83)
Effect

Estimate

Bootstrap SE

T

Significance

95% CI

c

1.3599

.2827

4.8110

.0000

.7975-1.9224

a

.0879

.0406

2.1641

.0334

.0071-.1687

b

.7894

.7730

1.0211

.3103

-.7490-2.3278

c’

1.2905

.2907

4.4402

.0000

.7121-1.8690

axb

.0694

.0983

--------

------

-.0794-.3283

Model 5

Figure 6. Simple mediation model of competence, using the Competence subscale, on
HRQOL through self-management and adherence to treatment

β = .0879*

SelfManagement
and
Adherence to
Treatment

β = .7894

HRQOL

Competence
β = 1.2905** (1.3599**)
Note. *p < .05. **p < .01.

Model 6. Table 15 presents the results based on 5,000 bootstrapped samples.
Results indicated that the total effect of competence, using the Generalized Self-Efficacy
Scale, on HRQOL was significant (β = 11.7771, p = .0012), such that adolescents with
CHD who experienced competence reported better HRQOL. Competence did have a
statistically significant direct effect on self-management and adherence to treatment (β =
1.7677, p = .0002). However, the direct effect of self-management and adherence to
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treatment on HRQOL was not significant (β = .5353, p = .5347). The results revealed
that the specific indirect path of competence on HRQOL through self-management and
adherence to treatment was not significantly different from zero (95% CI = -2.4954 4.3713), indicating a nonsignificant mediator path (see Figure 7). A Sobel test also
confirmed no mediation in the model (z = .5976, p = .5501). Therefore, self-management
and adherence to treatment does not mediate the relationship between competence, using
the Competence subscale, and HRQOL.
Table 15
Simple mediation model of competence, using the Generalized Self-Efficacy Scale, on
HRQOL through self-management and adherence to treatment (N=86)
Effect

Estimate

Bootstrap SE

T

Significance

95% CI

c

11.7771

3.5008

3.3641

.0012

4.8154-18.7369

a

1.7677

.4465

3.9593

.0002

.8798-2.6555

b

.5353

.8587

.6235

.5347

-1.1725-2.2432

c’

10.8308

3.8275

2.8298

.0058

3.2181-18.4435

axb

.9463

1.7310

--------

------

-2.4954-4.3713

Model 6
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Figure 7. Simple mediation model of competence, using the Generalized Self-Efficacy
Scale, on HRQOL through self-management and adherence to treatment

β = 1.7677**

SelfManagement
and
Adherence to
Treatment

β = .5353

HRQOL

Competence
β = 10.8308** (11.7771**)
Note. *p < .05. **p < .01.

In conclusion, a mediating relationship between autonomy, relatedness, and
competence and HRQOL through self-management and adherence to treatment was
tested. To explore this relation, an analysis of mediation was conducted according to the
Preacher and Hayes (2008) mediation macro using SPSS Statistics, Version 24.0. This
analysis revealed no significant findings and indicated that self-management and
adherence to treatment did not mediate the relationship between autonomy, relatedness,
or competence and HRQOL.
Summary
Chapter IV has presented the results of this cross-sectional, correlational study to
examine the relationship among the three innate needs of the Self-Determination Theory
(autonomy, relatedness, and competence), self-management of care and adherence to
treatment, and its relationship to HRQOL for adolescents with CHD. A description of
participants’ characteristics, findings from the questionnaires, and results of the research
question, hypotheses, and exploratory analyses were reported. Discussions of the
findings in this study will be included in Chapter V.

CHAPTER V
DISCUSSION AND CONCLUSION
Chapter V presents a discussion of the findings from this cross-sectional,
correlational study examining the relationship among the three innate needs of the SelfDetermination Theory (autonomy, relatedness, and competence), self-management of
care and adherence to treatment, and its relationship to HRQOL for adolescents with
CHD. This chapter also includes a discussion of the limitations of the study, implications
for nursing practice, and recommendations for future research.
Discussion of the Findings
Demographics
Among the adolescents with CHD in this study, 11.9% had a mild developmental
disability, and genetic factors have been linked to CHD. According to studies by
Hartman et al. (2011) in the Southeastern United States and Oyen et al. (2009) in
Denmark, approximately 15% of congenital heart defects are associated with genetic
conditions such as Down syndrome, Turner syndrome, DiGeorge syndrome, and other
genetic disorders. In addition, 20 to 30% of individuals have other physical,
developmental, or cognitive problems (Miller, Riehle-Colarusso, Alverson, Frias, &
Correa, 2011; Shillingford et al., 2008). The demographic profile of adolescents with
mild developmental disabilities in the current study was slightly lower than the
population of individuals with CHD living with genetic conditions or physical,
developmental, or cognitive problems in the general population.
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There is minimal empirical data documenting the number of people living with
CHD in the United States. Also, there is considerable variation in the estimated
incidence of CHD in the United States (Hoffman & Kaplan, 2002; Warnes et al., 2001).
This variation is due to the lack of a national registry for individuals with CHD in the
United States. An article by Gilboa et al. (2016) provided a contemporary estimate of the
number of individuals living with CHD in the United States stratified by age, sex, and
race-ethnicity in 2010. The prevalence of adolescent females living with CHD in the
United States is 12.62 per 1,000 compared to 10.18 per 1,000 adolescent males living
with CHD (Gilboa et al., 2016). Among the adolescents with CHD in the current study,
58% were male and 41% were female, which differs from the United States population.
The prevalence of children and adults living with CHD in the United States in
2010 was highest among White, non-Hispanic individuals (13.31 per 1,000 children; 6.36
per 1,000 adults) followed by Hispanic individuals (13.26 per 1,000 children; 5.58 per
1,000 adults) and Black, non-Hispanic individuals (12.69 per 1,000 children; 5.63 per
1,000 adults) (Gilboa et al., 2016). Although there may be a slightly higher prevalence of
individuals with CHD who are White, non-Hispanic among the United States population
of children and adults with CHD, this study included predominantly White, non-Hispanic
adolescents with CHD (65.2%), which was not consistent with the United States
population living with CHD in 2010. Future studies would benefit from more diverse
samples that reflect the demographics of the United States.
The majority of children with CHD in the United States are born with mild CHD
(Hoffman & Kaplan, 2002; Warnes et al., 2001), and the CHD severity level among the
adolescents in the current study included 41% with mild CHD, 31% with moderate CHD,
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and 25% with severe CHD based on medical records. When examining the prevalence of
all types of CHD in the United States population, 25% of children born with CHD are
considered severe (Mahle et al., 2009), which is consistent with the current study.
However, in comparison to the adolescents, the population of individuals living with
severe CHD in adulthood is much smaller accounting for approximately 11% of the
United States population (Krasuski & Bashore, 2016). The proportion of adolescent and
adult survivors may change due to higher mortality rates in newborns and children with
severe CHD compared to those with mild and moderate CHD. Additionally, the sample
in the current study may have more participants with serious CHD because they were
recruited from a large tertiary care center. Therefore, it is difficult to make
generalizations about whether the proportion of adolescents with mild, moderate, and
severe CHD in the current study was consistent with the adolescent population in the
United States.
Overall, the demographic profile of the adolescents with CHD in the current study
had similarities and differences to the United States population of individuals living with
CHD. The similarities included a comparable number of adolescents with developmental
disabilities. Also, the current study included a large sample of adolescents with mild
CHD. Although there was a large number of White, non-Hispanic participants, which
was consistent with the United States population of adolescents with CHD in 2010, the
sample was fairly homogenous. In addition, there was a larger sample of male
adolescents in this study, which differs from the United States population of adolescents
with CHD. Overall, the demographics of the sample in this study may limit
generalization to adolescents with CHD outside of the Southeastern United States.

85
Research Question, Hypotheses, and Exploratory Analyses
Discussion of Research Question One
The research question addressed if autonomy, competence, relatedness, and selfmanagement of care and adherence to treatment significantly influenced HRQOL. The
results identified a positive, significant correlation between autonomy, competence, and
relatedness and HRQOL; therefore, autonomy, relatedness, and competence significantly
influenced HRQOL. However, there was not a significant correlation between selfmanagement of care and adherence to treatment and HRQOL.
Autonomy was significantly associated with HRQOL in the current study;
however, the correlation was weak. There have been studies examining the relationship
between autonomy and HRQOL in adolescents with chronic illnesses. Studies examining
autonomy as part of HRQOL in adolescents with childhood cancer have reported
inconsistent results. In a study by Van Dijk et al. (2007) in the Netherlands with children
and adolescents with retinoblastoma, more autonomy was significantly related to better
HRQOL. In contrast, more autonomy was associated with significantly poorer HRQOL
in a study with children and adolescents with malignant bone tumors in the Netherlands
(Bekkering et al. 2010) and significantly poorer HRQOL in a study of children,
adolescents, and young adults who had undergone surgery for malignant bone tumors in
childhood (Koopman et al., 2005).
Few studies have examined if autonomy significantly influences HRQOL in
adolescents with CHD. In a study by Spijkerboer et al. (2006), autonomy was not
significantly associated with HRQOL in a sample of young adolescents with CHD.
Additionally, autonomy and QOL were examined in a sample of children and adolescents
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in Switzerland (Landolt, Valsangiacomo Buechel, & Latal, 2008). There was not a
statistically significant relationship between autonomy and QOL for the sample. In
another study, Bertoletti, Marx, Hattge, and Pellanda (2015) examined autonomy as a
dimension of QOL in a sample of adolescents with CHD in Brazil. In contrast to studies
by Spijkerboer et al. (2006) and Landolt et al. (2008), Bertoletti et al. (2015) found that
more autonomy was significantly correlated with better psychological and physical wellbeing, as part of QOL. Overall, there are inconsistent findings among the limited studies
examining the relationship between autonomy and HRQOL for adolescents with CHD.
Research supported a significant association between autonomy and HRQOL for
adolescents with chronic illnesses (Bekkering et al., 2010; Bertoletti et al., 2015;
Koopman et al., 2005; Van Dijk et al., 2007), which was consistent with the findings in
the current study. However, the findings in the current study indicated a weak correlation
between autonomy and HRQOL for adolescents with CHD. In the two studies examining
autonomy and HRQOL in adolescents with CHD (Landolt et al., 2008 & Spijkerboer
et al., 2006), there were inconsistent results among the literature and the current study.
The influence that autonomy has on HRQOL for adolescents with CHD is unclear;
therefore, future studies examining the influence that autonomy has on HRQOL for
adolescents with CHD are warranted. Possible reasons for contradictory findings are
likely due to differences in questionnaires used to measure autonomy and differences
among participants. In addition, the Autonomy subscale had less than adequate reliability
for the sample. A better understanding of the relationship between autonomy and
HRQOL is essential for adolescents with CHD when preparing for the transition into
adulthood.
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Relatedness had a moderate correlation with HRQOL when using the Relatedness
subscale and a weak correlation with HRQOL when using the Child and Adolescent
Social Support Scale. These results indicated that relatedness significantly influenced
HRQOL for adolescents with CHD. Consistent with findings in the current study, better
social support has been associated with better QOL for adolescents with CHD in multiple
studies (Teixeira et al., 2011; Wang et al., 2014). Therefore, interventions focused on
improving relatedness, or social support, among parents, peers, and providers may
positively impact the HRQOL for adolescents with CHD preparing for adulthood.
Results from the current study indicated that competence significantly influenced
HRQOL for adolescents with CHD. Competence had a moderate correlation with
HRQOL when using both the Competence subscale and Generalized Self-Efficacy Scale.
As mentioned previously, the findings in the current study corroborate the findings from
multiple studies examining the influence that self-efficacy has on QOL for healthy
adolescents and adolescents with chronic illnesses (Cramm et al., 2013; Roeser et al.,
2012). In these studies, self-efficacy was found to be a strong predictor of HRQOL
(Cramm et al., 2013; Roeser et al., 2012). In a recent study by Uzark et al. (2015) with
adolescents and young adults with heart disease, higher perceived self-efficacy was
significantly correlated with higher QOL for psychosocial functioning scores. The
consistent findings among the current study and studies examining adolescents with
chronic illnesses, including CHD, demonstrated the need for interventions to improve
competence, or self-efficacy. These interventions may result in a better HRQOL for
adolescents with CHD as they prepare for the transition into adulthood.
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Results indicated that there was not a statistically significant correlation found
between self-management of care and adherence to treatment and HRQOL. Therefore,
self-management of care and adherence to treatment did not significantly influence
HRQOL. In contrast to the findings in the current study, literature has supported a
significant association between adherence and HRQOL in adolescents with chronic
illnesses. In a study with adolescents with liver transplants, poor adherence behavior was
significantly related to worse HRQOL (Fredericks et al., 2008). Dobbels et al. (2013)
examined the relationship among the variables depression, QOL, treatment adherence,
and presence of side effects to immunosuppressive regimens in adolescent liver
transplant recipients. There was not a statistically significant relationship between
adolescent QOL and treatment adherence for adolescent liver transplant recipients
(Dobbels et al., 2013), which was similar to the findings in the current study among
adolescents with CHD.
It is difficult to make conclusions about the relationship between selfmanagement of care and treatment adherence and HRQOL for adolescents with CHD
based on previous research with adolescents with chronic illnesses. The samples were
small in the two studies with adolescent liver transplant recipients. Also, selfmanagement of care may be unique for adolescents with CHD because complications
may be more severe and often require more complex care for adolescents with moderate
and complex CHD. Another possible reason for contradictory findings was likely due to
differences in questionnaires used to measure self-management and adherence to
treatment. The relationship between self-management and treatment adherence and
HRQOL for adolescents with chronic illnesses, such as CHD, remains unclear due to
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limited studies examining this relationship and conflicting results among studies.
Therefore, further research with larger samples may help to better understand this
relationship for adolescents with CHD. Also, a better understanding of the influence
among self-management of care and treatment adherence and HRQOL is essential for
adolescents with CHD as they prepare for the transition into adulthood.
Discussion of Hypothesis One
For hypothesis one, it was hypothesized that higher autonomy, higher relatedness,
and higher competence would contribute significant variance to better self-management
and adherence to treatment, controlling for background variables. The results revealed
that four background variables were related to self-management and adherence to
treatment and were included in the final model. The background variables (grade,
developmental disabilities present, White, non-Hispanic ethnicity, and number of siblings
in the household) accounted for significant variance in self-management and adherence to
treatment. The results of regression analysis demonstrated that the model exploring the
relationship between autonomy, relatedness, and competence explained additional
variance in self-management and adherence to treatment, when controlling for
background variables. However, no SDT variables were found to significantly contribute
to the model. Contrary to the hypothesis, the findings did not support hypothesis one
because higher autonomy, higher relatedness, and higher competence did not
significantly contribute to better self-management and adherence to treatment, when
controlling for background variables.
Autonomy has been found to be an essential factor in the development of illnessrelated self-care behaviors in children and adolescents with chronic illnesses (Hanna et
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al., 2005; Palmer et al., 2004). Researchers have found that greater autonomous
motivation was associated with better dietary self-care in adolescents with Type 1
diabetes (Austin et al., 2011). Also, higher autonomous motivation has been positively
associated with higher asthma adherence for adolescents with poorly controlled asthma
(Bruzzese et al., 2014). The findings from the current study differed from previous
research examining the relationship between autonomy and self-management and
adherence to treatment for adolescents with chronic illnesses. Results indicated a weak
correlation, and regression results found no significant relationship between autonomy
and self-management and adherence to treatment for adolescents with CHD. Although
studies including adolescents with chronic illnesses provide insight, this was the first
known study to examine the influence of autonomy on self-management and adherence to
treatment for adolescents with CHD. Further consideration and understanding of the
influence that autonomy has on self-management and adherence to treatment for
adolescents with CHD is essential as they prepare for the transition into adulthood.
The relationship between relatedness, or social support, and self-management and
treatment adherence has been studied in adolescents with chronic illnesses. Better
familial social support has been associated with better treatment adherence in adolescents
with chronic illnesses, including those with renal, liver, heart, and lung transplants
(Kahana et al., 2008). Also, better peer support has been associated with improved
adherence in adolescents with diabetes (Helgeson et al., 2007; Wysocki & Gavin, 2006)
and asthma (Terpstra et al., 2012). Although there was a statistically significant
correlation between relatedness and self-management and adherence to treatment in the
current study, the results of the regression analysis suggested that relatedness did not
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contribute significant variance to self-management and adherence to treatment. Because
empirical evidence is limited for adolescents with CHD, further research examining the
role of relatedness, or social support, on self-management of care and adherence to
treatment is needed.
Studies have indicated more competence, or self-efficacy, has been associated
with the ability to perform better self-management of care and better treatment
adherence. Research has found higher perceived self-efficacy scores have been
associated with higher self-management scores in adolescents and young adults with
CHD and heart transplants (Uzark et al., 2015). Also, in a study with adults with CHD,
higher self-care self-efficacy significantly contributed to better self-management
(McCabe et al., 2015). In the current study, competence and self-management and
adherence to treatment were moderately, significantly correlated using the Generalized
Self-Efficacy Scale; however, there was no correlation using the Competence subscale.
The correlation results in the current study and the findings in the literature demonstrated
that better self-efficacy was associated with better self-management. However, when
examining competence in a multivariate model, competence did not contribute significant
variance to self-management and adherence to treatment. Due to inconsistent findings
among the current study and the literature, it is unclear if promoting better self-efficacy
and self-management behaviors is important for adolescents with CHD transitioning into
adulthood. Therefore, future studies examining the relationship between competence and
self-management and adherence to treatment for adolescents with CHD are needed.
The background variables accounted for a large amount of variance in selfmanagement and adherence to treatment. When autonomy, relatedness, and competence
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were added to the equation, the regression model explained additional variance in selfmanagement and adherence to treatment. However, the regression results indicated that
autonomy, relatedness, and competence did not significantly add to the relationship with
self-management and adherence to treatment. Although the findings did not support the
relationship between autonomy, relatedness, and competence and self-management and
adherence to treatment, future research is needed to better understand this relationship
because of inconsistencies in the literature. Also, future research may help determine if
there are other factors that may add to the explanation of variance in self-management
and adherence to treatment for adolescents with CHD.
Discussion of Hypothesis Two
CHD severity was determined to be an a priori covariate for this study. As stated
previously, multiple studies have found severe CHD to be associated with worse HRQOL
(Eagleson et al., 2013; Knowles et al., 2014; Luyckx et al., 2012; Mellion et al., 2014;
Uzark et al., 2008). In contrast, two studies found no differences between CHD severity
and HRQOL (Spijkerboer et al., 2006; Teixeria et al., 2011). When examining the
relationship between CHD severity and HRQOL in the current study, there was not a
statistically significant relationship between these variables; therefore, CHD severity was
not used as an a priori covariate with subsequent data analyses. There have been
inconsistent findings between the literature and the current study in regard to CHD
severity and HRQOL. Disease severity may not be a factor when considering the
transition needs of adolescents with CHD or their HRQOL. Future research may help to
better understand this relationship.
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For hypothesis two, it was hypothesized that higher autonomy, higher relatedness,
and higher competence would contribute significant variance to better HRQOL, when
controlling for background variables. The results revealed that four background variables
were related to self-management and adherence to treatment and were included in the
final model. The background variables (developmental disabilities present, White, nonHispanic ethnicity, number of medications taken per day, and hospitalizations) accounted
for significant variance in HRQOL. The results of the regression analysis demonstrated
that autonomy, relatedness, and competence explained a large amount of additional
variance in HRQOL, when controlling for background variables. Higher competence and
higher relatedness significantly contributed to better HRQOL. Also, social support being
of less importance to adolescents with CHD significantly contributed to better HRQOL.
Relatedness and competence accounted for a large amount of additional variance in
HRQOL. Therefore, the findings partially supported hypothesis two because higher
relatedness and higher competence significantly contributed to better HRQOL, when
controlling for background variables.
Results indicated a significant relationship between relatedness and HRQOL for
adolescents with CHD. As stated previously, higher relatedness, or social support, has
been found to be associated with better QOL for adolescents with CHD (Teixeira et al.,
2011; Wang et al., 2014). The findings in this study also suggested that social support
being of less importance to adolescents with CHD significantly influenced better
HRQOL. Based on similarities between current study findings and previous literature
including adolescents with CHD, interventions focused on improving social support
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networks and collaboration among parents, peers, and providers may significantly
improve an adolescent’s HRQOL.
Based on the significant findings between competence and HRQOL, higher
competence significantly contributed to better HRQOL. This study extends previous
research documenting the significant relationship between more competence and better
HRQOL for adolescents with chronic illnesses, including CHD (Cramm et al., 2013;
Roeser et al., 2012; Uzark et al., 2015). As stated previously, more competence, or selfefficacy, has been found to be a strong predictor of HRQOL in adolescents with chronic
illnesses (Cramm et al., 2013; Roeser et al., 2012). In addition, findings indicated a
significant relationship between higher self-efficacy and higher QOL in adolescents and
young adults with heart disease and heart transplants (Uzark et al., 2015). The findings
of the current study are consistent with the literature and indicate a need to develop and
test interventions to improve self-efficacy which may improve HRQOL for adolescents
with CHD as they prepare for the transition into adulthood.
It is noteworthy that the background variables accounted for a large amount of
variance in HRQOL in the study. In addition, the regression results indicated that
relatedness and competence did significantly add to the relationship with HRQOL.
Relatedness and competence accounted for additional variance in HRQOL, which was
important. Future research may help determine if there are other factors that may add to
the explanation of variance in HRQOL for adolescents with CHD.
Overall, the findings suggested the importance of improving relatedness and
competence during adolescence to increase HRQOL before the transition into adulthood.
Although results suggested autonomy influenced HRQOL, the correlation was weak.
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When examining autonomy in a regression model, autonomy did not significantly add to
the relationship with HRQOL. This was an important finding because it suggested that
more relatedness and competence had greater impact on better HRQOL than autonomy.
However, it is difficult to make conclusions about the relationship between autonomy and
HRQOL because the Autonomy subscale had less than adequate reliability for the
sample. Improving support networks among parents, peers, and healthcare providers,
while also providing better education and interventions to increase competence during
adolescence may improve HRQOL for adolescents with CHD.
Discussion of Hypothesis Three
For hypothesis three, it was hypothesized that better self-management and
adherence to treatment would contribute significant variance to better HRQOL, when
controlling for background variables. The results revealed that four background variables
were related to self-management and adherence to treatment and were included in the
final model. The background variables (developmental disabilities present, White, nonHispanic ethnicity, number of medications taken per day, and hospitalizations) accounted
for significant variance in HRQOL. The results of the regression analysis demonstrated
that self-management and adherence to treatment accounted for a small amount of
additional variance of HRQOL, when controlling for background variables. However,
self-management and adherence to treatment did not significantly contribute to better
HRQOL. Therefore, the findings did not support hypothesis three because better selfmanagement and adherence to treatment did not significantly contribute to better
HRQOL, when controlling for background variables.
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Findings indicated that there was not a statistically significant relationship
between self-management of care and adherence to treatment and HRQOL for
adolescents with CHD. These findings differed from a study including adolescents with
chronic illnesses where poor adherence behavior was significantly related to worse
HRQOL (Fredericks et al., 2008). Dobbels et al. (2013) examined adolescent QOL and
treatment adherence in adolescent liver transplant recipients. In contrast to the study by
Fredericks et al. (2008), there was not a statistically significant relationship between
adolescent QOL and treatment adherence (Dobbels et al., 2013). The findings in the
current study were consistent with previous research by Uzark et al. (2015) with
adolescent and young adults with CHD and heart transplants. Uzark et al. (2015) found
higher PedsQL Psychosocial Functioning scores were not significantly associated with
better self-management.
Although it was hypothesized that self-management and adherence to treatment
would add significant variance to HRQOL based on previous literature with adolescents
with chronic illnesses, the hypothesis was not supported for adolescents with CHD in the
current study. Findings suggested self-management and adherence to treatment may not
be essential for improving HRQOL when compared with other variables such as
relatedness and competence. Due to inconsistent findings and limited studies examining
the relationship between self-management and adherence to treatment and HRQOL for
adolescents with CHD, future studies with larger samples and a greater geographical span
are needed.
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Discussion of Exploratory Aims
This study sought to examine the potential mediating effects of self-management
and adherence to treatment on the relationship between the SDT variables and HRQOL.
The findings from the exploratory analyses did not support this hypothesis. Findings
indicated that autonomy, relatedness, and competence directly affected HRQOL, but did
not indirectly affect HRQOL through self-management of care and treatment adherence.
The lack of support for this model was surprising; however, the small sample size and
missing data may have limited the ability to determine the expected effect, if present.
Also, it was found that self-management and adherence to treatment did not significantly
influence HRQOL; therefore, a mediating relationship could not be determined because
the path was not significant.
There has been empirical support that autonomy, relatedness, and competence
significantly influences self-management and adherence to treatment for adolescents with
chronic illnesses, including CHD (Austin et al., 2011; Bruzzese et al., 2014; Helgeson
et al., 2007; Kahana et al., 2008; McCabe et al., 2015; Terpstra et al., 2012; Uzark et al.,
2015; Wysocki & Gavin, 2006). In the present mediation model, autonomy and
competence had a significant direct effect on self-management and adherence to
treatment. However, relatedness did not have a significant direct effect on selfmanagement and adherence to treatment.
Autonomy, relatedness, and competence has been found to significantly influence
HRQOL in adolescents with chronic illnesses, including CHD (Bekkering et al., 2010;
Bertoletti et al., 2015; Cramm et al., 2013; Koopman et al., 2005; Roeser et al., 2012;
Teixeira et al., 2011; Uzark et al., 2015; Wang et al., 2014). In the present mediation
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model, autonomy, competence, and relatedness had a significant direct effect on
HRQOL.
Although there has been empirical support suggesting self-management and
adherence to treatment directly influenced HRQOL (Fredericks et al., 2008), the
relationship was not significant in this study. Previous research has been mixed with
regards to the relationship between self-management and adherence to treatment HRQOL
for adolescents with CHD (Dobbels et al., 2013; Fredericks et al., 2008; Uzark et al.,
2015). Further research is needed to better understand the relationship between selfmanagement and adherence to treatment and HRQOL. Also, further studies with larger
samples may help to determine if self-management and adherence to treatment or other
factors may perform as a mediator between autonomy, relatedness, and competence and
HRQOL for adolescents with CHD.
Limitations of the Study
Despite the potential contributions of this study, there were several limitations
that need to be considered when interpreting results. The first limitation is related to the
representativeness of the sample. Given geographic and recruitment limitations, the
sample may not be representative of all adolescents with CHD. Recruitment was limited
to several clinics in a large metropolitan area in the Southeastern United States. Another
limitation is the use of a non-randomized sample. While the participants had similar
CHD severity levels and developmental disabilities compared to the population of
adolescents with CHD in the United States, the sample was relatively homogenous in
regard to race. Among the participants in this study, 65.2% were White, non-Hispanic.
The racial diversity of the sample was not similar to that of adolescents with CHD in the
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United States. Also, the convenience sample technique may bring bias; therefore, a
random sampling technique would strengthen future studies.
The second limitation included the small sample size and missing data. Power
analysis indicated that 92 participants were needed for the study. While the goal of
enrolling 92 participants was achieved, several participants did not fully complete each
survey. This may have been the result of conducting the study in an outpatient clinic in
which there are often time constraints. In addition, some participants may have
experienced respondent fatigue as some of the instruments were lengthy. It is difficult to
make conclusions based on findings from the exploratory analyses because the sample
size was not large enough to provide adequate power. Therefore, a larger study with a
greater geographical span may help strengthen future studies.
The third limitation included the reliability of study instruments. Although the
Competence subscale and the Autonomy subscale of the Basic Psychological Needs
Scale have empirical support for use with adolescents with chronic illnesses, these
instruments had less than adequate reliability for the sample. However, the Generalized
Self-Efficacy Scale, which was also used to examine competence, demonstrated
acceptable reliability. In regard to autonomy, there is currently no widely-accepted
instrument for measuring autonomy in adolescents with CHD, and the measure used in
this study has not been used in other studies with this population. Therefore, it is difficult
to make conclusions about the relationship between autonomy and other variables in this
study because of low reliability for the Autonomy subscale. Future research should
develop and test more reliable questionnaires to measure autonomy in this population.
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The cross-sectional, correlational study design was another limitation because
causality cannot be established. Future longitudinal studies could evaluate changes in
autonomy, relatedness, competence, self-management and adherence to treatment, and
HRQOL throughout the adolescent period. A better understanding of factors related to
relatedness and competence may help clinicians develop interventions to increase
HRQOL for adolescents with CHD throughout adolescence. Longitudinal studies could
evaluate the effectiveness of interventions designed to increase relatedness and
competence for adolescents with CHD preparing for adulthood.
Despite several limitations in this study, there were also several strengths. This
was the first known study to evaluate the relationships among the SDT variables, selfmanagement and adherence to treatment, and HRQOL in adolescents with CHD. Also,
this was the first known study to utilize and apply the Self-Determination Theory to
adolescents with CHD. The study found statistically significant relationships in the SDT
variables of relatedness and competence and HRQOL.
Implications for Nursing Practice
Nurses are in a prime position to promote the health and self-care of adolescents
with CHD. An important aspect of long-term management for adolescents with CHD
surviving into adulthood includes the continuity of care from pediatrics to adult care.
The expertise of pediatric and adult nurses in caring for individuals with CHD is
important to assist adolescents in meeting the complex needs of living with CHD and
improving HRQOL. Based on the findings in this study, nursing care should focus on the
improvement of social support systems and interventions to increase self-efficacy for
improved HRQOL for adolescents with CHD. The period of adolescence is an opportune
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time to encourage health-related behavior change and improvement of HRQOL for a
successful transition into adulthood.
It is essential for healthcare providers, such as nurses, to provide resources and
programs to prepare and support adolescents with CHD and their families for the
transition into adulthood. Nurses can assess and help determine which type of social
support, whether from peers, parents, or healthcare providers, is most important in
meeting adolescents’ specific needs. Also, nurses can encourage open communication
between adolescents and their parents and healthcare professionals to learn more about
their needs. Based on this collaboration, a positive social support network may be
established. Ensuring that adolescents with CHD have a positive support system is
critical for their HRQOL and the preparation for the transition into adulthood.
Encouraging better competence, or self-efficacy, is essential to improving
HRQOL for adolescents with CHD. Nurses can aid in creating goals for enhancing selfcare related self-efficacy that include being responsible for scheduling clinic
appointments, communicating with providers, learning about medications and how to
secure insurance coverage, as well as taking medications as prescribed. By assisting
adolescents with CHD in establishing lifelong health-related behaviors through self-care
related self-efficacy, they may have a more successful transition into adulthood and better
HRQOL.
The majority of studies examining CHD severity in adolescents with CHD used
medical records to determine CHD severity rather than self-report (McCabe et al., 2015;
Mellion et al., 2014; Nembhardet al., 2010; Spijkerboer et al., 2006; Teixeira et al., 2011;
Uzark et al., 2015). In the current study, the self-reported CHD severity level differed
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from medical records. Findings revealed a large number of adolescents with CHD
reported their CHD severity as unknown. This difference demonstrated missing
knowledge about the level of severity of CHD among many adolescents with CHD.
Nurses must educate adolescents about their CHD severity level so that they may better
understand possible health complications, future medical and surgical management, and
expectations of self-care associated with their CHD level of severity as they transition
into adulthood. This understanding may help promote better self-management and
adherence to treatment and HRQOL.
Overall, findings in the current study suggested that a greater focus on relatedness
and competence has more influence than autonomy or self-management and adherence to
treatment on improving HRQOL for adolescents with CHD. However, a better
understanding of the relationship among autonomy, self-management, adherence to
treatment, and HRQOL is needed. The findings of this study may help facilitate the
improvement of interventions and programs aimed at increasing social support and selfefficacy. The link between social support and self-efficacy to health outcomes such as
HRQOL is important. This understanding may assist in the promotion of wellness for
adolescents with CHD preparing for the transition into adulthood.
Implications for Health Policy
The findings in this study suggest several possible directions for health policy.
Healthcare providers, such as nurses, are in a unique position to advocate for the
improvement of health policy for adolescents with CHD at the community, state, and
national level. More federal funding for research to improve care and outcomes for

103
adolescents with CHD is needed. Also, advocating for more accessible, cost effective,
and quality healthcare has the potential to improve HRQOL for adolescents with CHD.
Healthy People 2020 set goals and objectives to improve the health of the U.S.
population. Improvement in adolescent health and HRQOL were two national health
objectives for Healthy People 2020 (Healthy People 2020). The goals were to improve
the healthy development, safety, health, and well-being of adolescents and young adults
in the United States and to improve HRQOL and well-being for all individuals (Healthy
People 2020). The current study focused on adolescent health and HRQOL, which is
consistent with the national goals for 2020. Although a goal of Healthy People 2020
examined adolescent health, adolescents with CHD have additional complex and unique
needs that may affect their HRQOL. Therefore, advocating for better adolescent health
and HRQOL for adolescents with chronic illnesses, such as CHD, is essential.
Based on the findings in this study, health policy should focus on education and
programs to improve social support networks among healthcare providers, parents, and
peers and to enhance self-efficacy among adolescents with CHD. This may include
participation in education and programs to enhance social support and self-efficacy from
healthcare providers at pediatric cardiology clinics in the community setting. Shared
responsibility between adolescents and adults, including healthcare providers and parents,
is essential to initiate and maintain healthy behaviors. Nurses are in a key position to
partner with healthcare providers in the community and hospital setting to organize,
design, and implement nurse led programs to enhance social support and self-efficacy
among adolescents with CHD and their families. Implementation of a successful
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program to increase social support and self-efficacy will likely lead to improvement in
HRQOL for adolescents with CHD as they prepare for the transition into adulthood.
The transition from pediatric to adult care for individuals with chronic illnesses is
known to be associated with poor clinical outcomes as well as increased healthcare costs
(Hepburn, Cohen, & Guttmann, 2015). Because there is a larger U.S. population of
adults with CHD compared to children, there is a concern regarding increased health
expenditures as adolescents with CHD transition to adulthood (Briston, Bradley,
Sabanayagam, & Zaidi, 2016). It is important to provide appropriate transition care to
adolescents with CHD as the process is gradual and complex. This process involves
highly specialized healthcare providers with expertise in the management of care for
individuals with CHD. Nurses in pediatric and adult care must be provided with
specialized training to care for adolescents and adults with CHD due to the complexities
in care for this unique population. They must also understand the importance of
advocating for health policy interventions to improve the health of individuals with CHD.
This includes ensuring equitable patient access to cardiac care, reducing health care costs,
improving support efforts to prevent complications related to CHD, improving the care
experience during and after the transition into adulthood, and enhancing the health and
HRQOL of adolescents with CHD during and after the transition to adulthood.
Nurses in clinics and hospital settings are in prime positions to implement
educational programs and interventions to improve the transition to adulthood, which
may improve the health across populations and settings. Further research focused on
nurse-managed transitional care may improve health outcomes into adulthood. It is
imperative that adolescents with CHD are provided a smooth transition into adulthood to

105
potentially decrease avoidable complications and health expenditures in adulthood.
Goals for better health policy for adolescents with CHD include better programs to
enhance transition readiness between pediatric and adult care.
Suggestions for Future Research
The findings in this study suggest several directions for future research. First, this
study should be replicated using a larger, more representative sample of adolescents with
CHD. The majority of adolescents in the current study were White, non-Hispanic. Other
race-ethnicities were underrepresented, which limits generalizability.
Second, this was the first known study to examine the relationship among the
innate needs of the SDT, self-management and adherence to treatment, and HRQOL for
adolescents with CHD. Findings from this study suggest the importance of increasing
relatedness and competence in improving HRQOL; however, future research is needed to
expand on these findings with this population of adolescents with CHD, and other
pediatric populations with chronic illness. Intervention studies focused on methods to
improve social support and self-efficacy are also needed in adolescents with chronic
illness.
Third, future research should further explore the relationship between autonomy
and HRQOL. Findings from this study suggest a significant association between
autonomy and HRQOL; however, autonomy did not contribute significant variance to
better HRQOL. Although research has demonstrated good reliability when using the
Autonomy subscale with adolescents with chronic illnesses, there was less than adequate
reliability for the sample in this study. As previously noted, there are limited valid and
reliable questionnaires to measure autonomy with adolescents with chronic illnesses. The
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development and assessment of a valid and reliable questionnaire to measure autonomy
in adolescents with CHD is warranted as autonomy of an adolescent is vital for
transitioning towards adulthood. In addition, there have been conflicting results about the
influence of autonomy on HRQOL for adolescents with chronic illnesses, including
CHD. More research on the relationship between autonomy and HRQOL is needed
because of inconsistencies in the literature and the current study for adolescents with
chronic illness.
Fourth, this study did not find a significant relationship between self-management
and adherence to treatment and HRQOL. There have been limited studies with small
samples examining this relationship among adolescents with chronic illnesses. Also,
there have been conflicting results among the current study findings and previous
research. Therefore, further research with larger samples may help to better understand
this relationship for adolescents with CHD. Also, a better understanding of the influence
of self-management of care and treatment adherence on HRQOL is essential for
adolescents with CHD as they prepare for the transition into adulthood.
Lastly, this study was the first known study to examine potential mediators of
HRQOL for adolescents with CHD. The current study did not have a large enough
sample to provide adequate power when investigating a mediation effect. Instead, an
exploratory analysis was conducted. Future studies with larger samples are needed to
explore if self-management and adherence to treatment mediates the relationship between
autonomy, relatedness, and competence, and HRQOL. Also, future research focusing on
other potential mediators impacting the relationship with HRQOL is warranted.
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Summary
The findings in this study add to the limited body of knowledge about the
relationship among the SDT variables (autonomy, relatedness, and competence), selfmanagement of care and adherence to treatment, and HRQOL for adolescents with CHD.
This was the first known study to examine the relationship among the three innate needs
of the SDT for adolescents with CHD. Also, this was the first known study to test the
mediating role of self-management and adherence to treatment between the relationship
of autonomy, relatedness, and competence and HRQOL for adolescents with CHD.
In accordance with the relationship among the innate needs contained in the SDT,
there was a significant relationship found between relatedness and competence and
HRQOL for adolescents with CHD. Not only are autonomy, relatedness, and
competence positively correlated with HRQOL, but relatedness and competence
contributed to better HRQOL for these adolescents with chronic illness. This study was
important in expanding evidence for the importance of improving social support
networks and developing interventions to enhance self-efficacy that may ultimately lead
to improved HRQOL adolescents living with CHD. The study findings may assist in
future studies aimed to improve HRQOL focused on improving social support networks
and enhancing self-efficacy among adolescents with CHD preparing for the transition
into adulthood.
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ADOLESCENT INFORMATION
Demographic and Background Variables

Please print all information and Check the Boxes (if applicable):
1. Age:____________
2. Gender:
Female

Male

3. Ethnicity:
American Indian or Alaska Native
Asian
Black or African-American
Hispanic
Native Hawaiian or Other Pacific Islander
White, non-Hispanic
More than one race
Unknown or not reported
4. Current School Grade: ___________
5. Developmental Disabilities:
Yes
No
6.
7.
8.
9.

If yes, describe: ____________________________________
Number of Parents in the Household: _______
Number of Siblings in the Household: _______
Number of Medications taken per day: _______
Medical Technology Used:
Yes
No

If yes, describe: ____________________________________
10. Number of Months Since the Last Surgical Intervention: _______
11. Number of Months Since the Last Hospitalization: ________
12. CHD Severity Level:
Mild
Moderate
Severe

